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Soil Cleanup Level for lnaividual azardous Substances (Washington State Department of Ecology) 

Worlmheet for Calculating Soil Cleanup Levels for Unrestricted & Industrial Land Use 
Date: 12/7/2006 
Site Name: 
Evaluator: 

Formet· Rhone-Poulenc Site Nm1hwest Comer 
Z. Satterwhite 

Refer to WAC 173-340-720, 740, 745, 747 and 750/or details. 

A. INPUT PARAMETERS FOR SOIL CLEANUP LEVEL ~ALCULATIONS 
Note: If no data is available for any of the following inputs, then leave the input box blank 

1. General information 

Name of Chemical: 

Item 

Measured Soil Concentration, if any: 
Natural Background Concentration for Soil: 
Practical Quantitation Limit for Soil: 
To evaluate the ingestion and dermal pathways concurrently, check here and input values for AF; ABS d, GI: 

2. Toxicological Properties of the Chemical: Chemical-Specific 
Oral Reference Dose: 
Oral Carcinogenic Potency Factor: 
Inhalation Reference Dose: 
Inhalation Carcinogenic Potency Factor: 

3. Exposure Parameters 
Inhalation Correction Facto1· (default= "2" for volatiles; "1" for all others): for target ground water cleanup level 
Inhalation Absorption Fraction (default = "1 "): for target air cleanup level 
Gastrointestinal Absorption Fraction (default= "1"): for ingestion & ·dermal exposure pathways 
Adherence Factor (default= "0.2"): for dermal exposure pathway 
Dermal Absorption Fraction (chemical-specific or defaults): for dermal exposure pathway 
Gastrointestinal Absorp_tion Conversion Factor (chemical-specific or defaults): for dermal exposure pathway 

4. Phvsical nnd Chemical Prooerties of the Chemical: Chemicai-Soecific 
Soil Organic Carbon-Water Partitioning Coeffici_ent: for metals, enter K d value here.and enter" I" for foe value 
Henry's Law Constant: for the evaluation of ground water and vapor exposure pathway 
*((the value.for Henry's Law Constant is Kiven in the unit qf"atm.m 3 /mol", enter value here: 
*Converted unitless form of H ,.c @13 ° C: (Enter this converted value into "Hex input Box" above for a calculation) 
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Value Units 

Acenaplathylene 

mg/kg 

mglkg 

mglkg 

6.00E-02 mglkg-day 

1------t 
kg-day/mg 

mglkg-day 
1--------t 

L------kg-day/mg 

l.OOE+OO 
1 
I 

0.2 

4.900E+03 
6.400E-03 

O.OOOE+OO 

unitless 
unitless 
unitless 

ng/cm2-day I 

unitless 

unitless 

I/ kg 

unitless 
atm.m3/mol 
unitless 
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Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Page2 

SolubiJity of the Chemical in Water: for the calculation of soil saturation limit s 4.200E+OO (mgtl 

5. Target Ground Water Cleanup Level 

Target Ground Water Cleanup Level applicable for a soil cleanup level calculation: 
*Results from the Ground Water Cleanup Level Worksheet are c., 9.90E+02 ug/1 

not automatically transferred into this worksheet. 

6. Site-Specific Hydrogeological Cl1aracteristics 

Total Soil Porosity (default= "0.43''): 
Volumetric Water Content (default= "0.30"): 
Volumetric Ail· Content (default = "0 .13 "): 
Dry Soil Bulk Density (default=" 1.50"): 

Fraction Soil Organic Carbon (default= "0.001 "):"for metals, enter "1" for foe value here 

Dilution Factor (default= "20" for ~msaturated zone soil; "1" for saturated zone soii; or site-specific) 
7. Vapor Attenuation Factor due to Advection <building structure) & Diffusion {soil layer) Mechanisms 

* Vapor Attenuation Factor is the ratio of vapor-phase contaminant concentration within the soil at the source to the 

air concentration at the exposure point (e.g., within the building) 

Ente1· Vapor Attenuation Factor: for the evaluation of vapor exposure pathway 

B. SUMMARY OF SOIL CLEANUP LEVEL CALCULATIONS 
Chemical of Concern: 

1. Summary of Results 
Acenaphthylene 

" ew 
e a 

Pb 
foe 
DF 

VAF 

To calculate a soil cleanup level· based on Industrial Land Use (Method C) for Direct Soil Contact, check here: 0 
T al ul t ·1 tr f b d M tl d C th h k h e: 0 r-- oc c a e a so1 concen a ton ase on e 10 vaporpa way, c ec er 

Basis for Soil Concentration Cone Units 

0.43 
0.3 
0.13 
1.5 

0.00256 
20 

~ost stringent soil concentration based on Soil Direct 
Contact & Ground Water Protection: ·2.523E+02 mg/kg 

Warning: Soil Cleanup Level is higher than Soil Saturation 
Limitl 

L+-

Natural Background concentration for Soil: NIA mglkg 

Practical Quantitation Limit for Soil: N/A mglkg 

Soil Cleanup Level (not considering vapor pathway): 2.523E+02 mg/kg 

Warning! Soil Cleanup Level above may not be protective of vapor expo.sure 

pathway- evaluate vapor pathway further. 

Soil concentration based on Vapoa· Pathway 
O.OOOE+OO mg/kg 

(informational purposes only): 

C sat corresponds to the total soil chemical concentration 

saturated in soil. 
R is the ratio of the ground water flow velocity to the 

MTCASGL 1 0-Acenapthylene.XLS 

lun~tless 
umtless 

unitless 
kg! I 

unitless 
unitless 

unitless 

12/7/2006 
.__j) ._j] _____JJ ._j) ____j} .___j] ~ .______] ._] ______j) .____jJ .___j) 



~ ~ ~ ~ I ---c~ ~ I----~ 1- -~ [ -----]1 1-- 'IJ ! --·]1 r ----~ t ----,~ r-='J} ~ ~ ~ ' ---~; ~ 
S<?il Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Page 3 

Soil Saturation Limit, C sat: 5.353E+Ol 
Retardation Factor, R: 44.8 

mglkg 
unitless 

R is the ratio of the ground water flow velocity to the 
contaminant migration velocity in saturated zone. 

2. Summary of Calculation for each Exposure Pathway 
Summary by Exposure Pathway 

MethodE MethocLC 
Unrestricted Land Use Industrial Land Use 
@ HQ=l.O; RISK =l.OE-6 @ HQ=l.O; RISK =I.OE-5 

Soil Direct Ingestion & Ingestion & 
Ingestion only Dennnl Ingestion only - Dennal 

Contact Under the Cun-ent HQ? @ Exposure Point N/A N/A N/A N/A 
Condition RISK? @Exposure PoiiJ( N/A N/A N/A NfA 
Target Soil @HQ=l.O 4.800E+03 N/A 2.100E+05 N/A 
CUL? mglkg @RISK = l.OE-6 or l.OE-5 N/A N/A N/A N/A 

MethodB Methode 
@ HQ=I.O; RISK =I.OE-6 @ HQ=I.O; RISK =I.OE-5 

Protection of Predicted Ground Water 
N/A 

Potable 
Under the Current Cone? ug/1 

Condition HQ? @ Exposure Point N/A N/A 

Ground Water RISK?@ Exposure Point NIA N/A 
Target Ground Water CUL? ug/1 9.900E+02 

Target Soil CUL? mg/kg 2.523E+02 

MethodE Methode 
@ HQ:=:l.O; RISK =l.OE-6 @ HQ=l.O; RISK =l.OE-5 

Protection of 
Predicted Air Cone? uglm3 

N/A 
Under the Cun-ent @Exposure Point 

Air Quality Condition HQ? @ Exposure Point N/A N/A 
RISK? @ Exposure Point N/A N/A (for i~tfonllatioltal 

pu1pose o1t/y) Target~ir @HQ=l.O N/A N/A 

CUL? ug/m3 
@ RISK= l.OE-6 or l.OE-5 N/A N/A 

Target Soil @_HQ=l.O N/A N/A 
CUL? mglkg @ RISK=l.OE-6 or l.OE-5 NIA N/A 
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Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) 

NOTES: "CUL" = Cleanup Level; "Cone" == concentration; "HQ" = hazard quotient; "RISK" = carcinogenic risl<. 

CAUTION: The requirements and procedures for establishing soil cleanup levels that are protective of human health and the 
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-740, 173-340-745, 1,13-340-747 and 173-340-7490 
through 173-340-7494). The use of this Workbook is not sufficient to establish soil cleanup levels under the regulation. 
Specifically, the soil cleanup levels derived using this Workbook do not account for the following: 

·Concentrations based on applicable state and federal laws (see WAC 173-340-740(3)(b)(i) and 173-340-745(5)(b)(i)); 
·Soil residual saturation (see WAC 173-340-747(10)); 
·Ecological impacts (see WAG 173-340-7490 through 7494); and 
·Total site risk (see WAq 173-340-740(5)(a) and 173-340-745(6)(a)). 

Other exposure pathways may also need to be evaluated on a site-specific basis to establish soil cleanup levels. 

CAUTION: The requirements and procedures for establishing air cleanup levels that are protective of human health and the 
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-750). The use of this Workbook may not be 
sufficient to establish air cleanup levels under the regulation. Specifically, the air cleanup levels derived using this Workbook do not 
account for the following: 

·Concentrations based on applicable state and federal laws (see WAC 173-340-750(3)(b)(i) and (4)(b)(i)); 
·Concentrations based on natural background and the practical quantitation limit (see WA~ 173-340-750(5)(c)); 
·Total site risk (see WAC 173-340-750(5)(a)). 

MTCASGL 1 0-Acenapthylene.XLS 

Page4 

12/7/2006 
.___jJ ._____jJ --------.D ~ .__j) .__jJ .___jJ ____j] . _____J) ____jl .___j) _____jl ._jj .____j} ._jj ._j) ~ .______j ~ 



~~~~~~1----~-~1---Jf---Jr-,~~1-cj~~~~~~ 
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Woa·kslleet for Calculating Soil Cleanup Levels for Unrestricted & Industrial Land Use 
Date: . 12/7/2006 
Site Name: Former Rltone-Poulenc Site Northwest Corner 
Evaluator: Z. Satterwhite 

Refer to WAC 173-340-720, 740, 745, 747 alld 750fol· detail~. 

A. INPUT PARAMETERS FOR SOIL CLEANUP LEVEL CALCULATIONS 
Note: If no data is available for any of the following inputs, then leave the input box blank 

1. General information 

Name of Chemical: 

Item 

Measured Soil Concentration, if any: 
Natural Background Concentration for Soil: 
Practical Quantitation Limit for Soil: 
To evaluate the ingestion and dermal pathways concurrently, check here and input values for AF, ABS d, GI: 

2. Toxicological Properties of tlte Chemical: Cltemicni-Spccific 
Oral Reference Dose: 
Oral Carcinogenic Potency Factor: 
Inhalation Reference Dose: 
Inhalation Carcinogenic Potency Factor: 

3. Exposu .. e Paa·nmeters 

Inhalation Correction Factor (default= "2" for volatiles; "1" for all others): for target ground water cleanup level 
Inhalation Absorption Fraction (default = "1 "): for target air cleanup level 
Gastrointestinal Absorption Fraction (default = "1 "): for ingestion & dermal exposure pathways 
Adherence Factot· (default= "0.2"): for dermal exposure pathway 
Dermal Absorption Fraction (che1nical-specific or defaults): for dermal exposure pathway 
Gastrointestinal Absorption Conversion Factor (chemical-specific or defaults): for dermal exposure pathway 

4. Pbvsical a11d Chemical Pronca·ties of the Chemical: Chemical-Soecific 
Soil Organic Carbon-Water Partitioning Coefficient: for metals, enter K d value here and enter "1" forfoc value 
Henry's Law Constant: for the evaluation of ground water and vapor exposure pathway 
*ffthe value.for Henry's Law Constant is KiVell in the unit o.f"atm.m 3 /mol", enter value here: 
*Converted unitless form of H c:c: @13 ° C: (Enter this converted value into "H cc input Box" above for a calculation) 
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3 .OOE-0 1 mglkg-day 

1-------1 
kg-day/mg 
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Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Page2 

Solubility of the Chemical in Water: for the calculation of soil saturation limit S 4.300E-02 lmg/1 
5. Target Ground Water Cleanup Leyel 

Target Ground Water Cleanup Level applicable for a soil cleanup level calculation: 
*Results from the Ground Water Cleanup Level Worksheet are 
not automatically transferred into this worksheet. 

C:w I 4.00E+04 lugn 

6. Site-Specific Hydrogeological Characteristics 

Total Soil Porosity (default= "0.43"): 
Volumetric Water Content (default =

1
"0.30"): 

Volumetric Air Content (default= "0~ 13"): 
Dry Soil Bulk Density (default= "1.50"): 
Fraction Soil Organic Carbon (default= "0.001"): for metals, enter "1" for foe value here 
Dilution Factor (default= "20" for unsaturated zone soil;" 1" for saturated zone soil; or site .. specific) 

7. Vapor Attenuation Factor due to Advection (building structure) & Diffusion fsoillaverl Mechanisms 
* Vapor Attenuation Facto I' is the ratio of vapor-phase contaminant concentration within the soil at the source to the 

air concentration at the exposure point (e.g., within the building) 
En tea· Vapor Attenuation Factor: for the evaluation of vapor exposure pathway 

B. SUMMARY OF SOIL CLEANUP LEVEL CALCULATIONS 
Chemical of Concern: Anthracene 

1. Summary of Results 

" e1P 
ea 
Pb 
foe 
DF 

VAF 

To calculate a soil cleanup level based on Industrial Land Use (Method C) for Direct Soil Contact, check here: 0 
T 1 1 t '1 t f b d M th d C tl h k h e: 0 ~ o ca cu a e a sot concen ra ton ase on e 0 vapor pa tway, c ec er 

Basis for Soil Concentration Cone Units 

0.43 
0.3 

0.13 
1.5 

0.00256 
20 

Most stringent soil concentration based. on Soil Direct 
Contact & Ground Water Protection: 4.726E+04 mg(kg 

Warning: Soil Cleanup Level is higher than Soil Saturation 
Limit! 

~ 

Natural Background concentration for Soil: N/A mg/kg· 

Practical Quantitation Limit for Soil: N/A mg/kg 

Soil Cleanup Level (not considering vapor pathway): 4.726E+04 mg/kg 

Warning! Soil Cleanup Level above may not be protective of vapor exposure 
pathway - evaluate vapor pathway further. 

Soil concentration based on Vapor Pathway 
O.OOOE+OO mg/kg (informational purposes only): 

C sat corresponds to the total soil chemical concentration 
saturated in soil. 

R is the ratio of the ground water flow velocity to the 
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Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) 

Soil Saturation Limit, C sat: 2.540E+OO 
Retardation Factor. R: 206.4 

mg/kg 

tmitless 

R is the ratio of the ground. water flow velocity to the 
contaminant migration velocity in saturated zone. 

2. Su1n1nary of Calculation for each ·Exposure Pathway 
Sununary by Exposure Pathway 

MeJhodB Methode 
Unrestricted Land Use l11dustrial Land Use 
@ HQ=l.O; RISK =l.OE-6 @ HQ=l.O; RISK =I.OE-5 

Soil Direct Ingestion & Ingestion & 
Ingestion only Dermal Ingestion only Dermal 

Contact Under the CuiTent HQ?@ Exposure Point N/A N/A N/A N/A 
Condition RISK? @ Exposure Point N/A N/A N/A N/A 
Target Soil @HQ=l.O 2.400E+04 N/A 1.050E+06 N/A 
CUL? mg/kg @RISK= I .OE-6 or l.OE-5 N/A N/A N/A N/A 

MethodE Methg_dC 
@ HQ=I.O; RISK c:oi.OE-6 @ HQ=I.O; RISK =l.OE-5 

Protection of Predicted Ground Water 
N/A 

Potable 
Under the Cun·ent Cone? ug/1 

Condition HQ? .®:Exposure Point N/A N/A 

Ground Water RISK? @ Exposure Point N/A N/A 

Ta•·get Ground Water CUL? ug/1 4.000.E+04 

Target Soil CUL? mg/kg 4.726E+04 

MethodB MethQdC 
@ HQ=l.O; RISK =I.OE-6 @ HQ=l.O; RISK ==l.OE-5 

Protection of 
Predicted Air Cone? uglm3 

N/A 
Under the Current @Exposure Point 

Air Quality Condition HQ? _@ Exposure Point N/A N/A 
RISK? @ Exposure Point N/A N/A (for iufonllational 

purpose ouly) Target Air @HQ=l.O N/A N/A 

CUL? ug/m3 
@ RISK=l.OE-6 or I.OE-5 N/A N/A 

Target Soil @HQ=l.O N/A N/A 

CUL? mglkg @ RlSK=l.OE-6 or l.OE-5 N/A N/A 

MTCASGL 1 0-anthracene.XLS 
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Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology} 

NOTES: "CUL" =Cleanup Level; "Cone" =concentration; "HQ" =hazard quotient; "RISK" =carcinogenic risl,. 

CAUTION: The requirements and procedures for establishing soil cleanup levels that are protective of human health and the 
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-740, 173-340-745, 173-340-747 and 173-340-7490 
through 173-340-7494). The use of this Workbook is not sufficient to establish soil cleanup levels under the regulation. 
Specifically, the soil cleanup levels derived using this Workbook do not account for the following: 

·Concentrations based on applicable state and federal laws (see WAC 173-340-740(3)(b)(i) and 173-340-745(5)(b)(i)); 
·Soil residual saturation (see WAC 173-340-747(10)); 
·Ecological impacts (see WAC 173-340-7490 through 7494); and 
·Total site risk (see WAC 173-340-740(5)(a) and 173-340-745(6)(a)). 

Other exposure pathways may also need to be evaluated on a site-specific basis to establish soil cleanup levels. 

CAUTION: The requirements and procedures for establishing air cleanup levels that are protective of human health and the 
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-750). The use of this Workbook may not be 
sufficient to establish air cleanup levels under the regulation. Specifically, the air cleanup levels derived using this Workbook do not 
account for the following: 

· Concentrations based on applicable state and federal laws (see WAC 173-340-750(3)(b)(i) and (4)(b)(i)); 
·Concentrations based on natural background and the practical quantitation limit (see WAC 173-340-750(5)(c)); 
· Total site risk (see WAC 173-340-750(5)(a)). 
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Page 1 

Worksheet for Calculating Soil Cleanup Levels for Unrestricted & Industrial Land Use 
Date: 12/7/2006 
Site Name: 

Evaluator: 
Former Rhone-Poulenc Site·Nm1hwest Corner 
Z. SatteiWhite 

Refer to WAC 173-340-720, 740, 745, 747 a1~d 750 for details. 

A. INPUT PARAMETERS FOR SOIL CLEANUP LEVEL CALCULATIONS 
Note: If no data Is available for any of the following inputs, then leave the input box blank 

1. General information 
Name of Chemical: 

Iteau 

Measured Soil Concentration, if any: 
Natural Background Concentration for Soil: 
Practical Quantitation Limit for Soil: 
To evaluate the ingestion and dermal pathways concurrently, check here and input values for AF, ABS d, GI: 

2. Toxicological Properties of the Chemical: Cbemical-Snecific 
Oral Reference Dose: 
Oral Carcinogenic Potency Factor: 
Inhalation Reference Dose: 
Inhalation Carcinogenic Potency Factor: 

3. Exposure Purameters 

Inhalation Correction Factor (default= "2" tor volatiles; 11 111 for all others): for target ground water cleanup level 
Inhalation Absoa·ption Fraction (default = "l 11

): for target air cleanup lev~ I 
Gastrointestinal Absorption Fraction (default= !'1 "):for ingestion & dermal exposure pathways 
Adherence Factor (default= "0.2"): for dermal exposure pathway 
Dermal Absorption Fraction (chemical-specific or defaults): for dermal exposure pathway 
Gastrointestinal Absorption Conversion Factor (chemical-specific or defaults): for dermal exposure pathway 

4. Pbvsical and Chemical P.-ooerties of the Chemical: Chemic:ai~Soecific 
Soil Organic Carbon-Water Partitioning Coefficient: for metals, enter J( d value here and enter" I 11 forfoc value 
Henry's Law Constant: for the evaluation of ground water and vapor exposure pathway 
*ffthe valuefor Hem:y's Law Constant is Kiven in the unit qf"atm.m 31mol", enter value here: 
*Converted unitless forll~ of H c:c @13" C: (Enter this converted value into "H ,.-c input Box" above for a calculation) 
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1 

0.2 
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mglkg-day 
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Soil Cleanup Level for Individual Ha~ardous Substances (Washington State Department of Ecology) Page2 

Solubility of the Chemical in Water: for the calculation of soil saturation limit S 9 .400E-03 lmgll · 
5. Target Ground Water Cleanup Level 

Target Ground Water Cleanup Level applicable for a soil cleanup level calculation: 
*Results from· the Ground Water Cleanup Level Worksheet are 
not automatically transferred into this workshef!l. 

Cw I 1.80~2 luWI 

6. Site-Specific Hvdrogeological Characteristics 
"Total Soil Po1·osity (default= "0.43"): 
Volumetric Water Content (default= ."0.30"): 
Volumetric Air Content (default= "0.13"): 
Dry Soil Bulk Density (default = "1.5:0"): 
Fraction Soil Organic Carbon (default= "0.00 1 "): for metals, enter 11 111 for foe value here 
Dilution Factor (default= "20" for unsaturated zone soil; "1" for saturated zone soil; or site-specific) 

7. Vapor Attenuation Factor due to Advection (building structu•·e) & Diffusion (soil layer) Mechanisms 
*Vapor Attenuation Factor is the ratio of vapor-phase contaminant concentration within the soil at ihe sow·ce to the 

air concentration at the exposure point (e.g., within the building) 

It 

@111 

ea 
Pb 
foe 
DF 

0.43 ~u~tless 
0.3 umtless 
0.13 unitless 
1.5 kg/1 

0.00256 unitless 
20 unitless 

Enter Vapor Attenuation Factor: for the evaluation of vapor exposure pathway VAF unitless 

B. SUMMARY OF SOIL CLEANUP LEVEL CALCULATIONS 
Chemical of Concern: 

1. Summary of Results 
Benzo(a)anthracene 

To calculate a soil cleanup level based on Industrial Land Use (Method C) for Direct Soil Contact, check here: 0 
T al 1 t "1 t f b d M th d C tl I k h e: 0 r- o c cu a e a sot concen ra ton ase on e 0 vapor pa 1way, c 1ec er 

+ 

Basis for Soil Concentration Cone Units 
Most stringent soil concentration based on Soil Direct 
Contact & Ground Water Protection: 3.318E-Ol mglkg 
Natural Background concentration for Soil: N/A mglkg 

Practical Quantitation Limit for Soil: N/A mglkg 

Soil Cleanup Level (not considering vapor pathway): 3.318E-Ol mglkg 

Warning! Soil Cleanup Level abov.e may not be protective of vapor exposure 
pathway- evaluate vapor pathway fw1her. 

Soil concentration based on Vapor Pathway 
O.OOOE+OO mglkg (informational purposes only): 

C sst corresponds to the total soil chemical concentration 
saturated in soil. 

R is the ratio of the ground water flow velocity to the 

MTCASGL 1 0-benzo(a)anthracene.XLS 12/712006 
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Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology} Page 3 

I soil Saturation Limit, C snr: 8.66SE+OO mg/kg R is the ratio of the ground water flow velocity to the lt.:R:-e-:-ta-rd7a-:-ti:-o-n-=F:-ac-:-t-or-, -=R~:-.2.!!~---------I-~3~,2~1.::5:.:...9~-I-___:u~n:!Zit:..!!le:gss--l contaminant migration velocity in saturated zone. 

2. Summary of Calculation for each Exposure Pathway 
Su1nmary by Exposure Pathway 

MethodB Methode 
Unrestricted Land Use Industrial Land Use 
@ HQ=l.O; RISK ==I.OE-6 @ HQ=I.O; RISK =l.OE-5 

Soil Direct Ingestion & Ingestion & 
Ingestion only Dermal Ingestion only Dermal 

Contact· Under the Current HQ? (a} Exposure Point N/A N/A N/A N/A 
Condition RISK?@} Exposure Point N/A N/A N/A N/A 
Target Soil @HQ=I.O N/A N/A N/A N/A 
CUL? mglkg @RISK = l.OE-6 or I :OE-5 1.370E-Ol N/A 1.798E+Ol N/A 

MethodB Methode 
@ HQ= 1.0; RISK == I.OE-6 @ HQ=I.O; RISK =I.OE-5 

Protection of Predicted Ground Water 
N/A 

Potable Under the Current Cone? ug/1 

Condition HQ? @ Exposure Point N/A N/A 
Ground Water RISK? @ Exposure Point N/A N/A 

Target Ground Water CUL? ug/1 l.SOOE-02 
Taa·get Soil CUL? mglkg 3.318E-Ol 

MethodB Methode 
@ HQ= 1.0; RISK = l.OE-6 @ HQ==l.O; RISK =l.OE-5 

Protection of 
Predicted Air Cone? uglm3 

N/A 
Under the Current !@Exposure Point 

Air Quality Condition HQ? @ Exposure Point N/A N/A 
RISK? @ Exposure Point N/A N/A · (for ilifonllatioital 

purpose o~tly) Target Air @ HQ==I.O N/A N/A 
CUL? uglm3 

@ RISK=l.OE-6 or l.OE-5 N/A N/A 

Target Soil @ HQ=l.O N/A N/A 
CUL? mglkg @ RISK=l.OE-6 or l.OE-5 N/A N/A 
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Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) 

NOTES: "CUL" = Cleanup Level; "Cone" =concentration; "HQ" =hazard quotient; "RISK" =carcinogenic rislt. 

CAUTION: The requirements and procedures for establishing soil cleanup levels that are protective of human health and the 
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-740, 173-340-745, 173-340-74~ and 173-340-7490 
through 173-340-7494). The use of this Workbook is not sufficient to establish soil cleanup levels under the regulation. 
Specifically, the soil cleanup levels derived ·using ~his Workbook do not account for the following: 

·Concentrations based on applicable state and federal laws (see WAC 173-340-740(3)(b)(i) and.173-340-745(5)(b)(i)); 
·Soil residual saturation (see WAC 173-340-747(10)); 
·Ecological impacts (see WAC 173-340-7490 through 7494); and 
·Total site risk (see WAC 173-340-740(5)(a) and 173-340-745(6)(a)). 

Other exposure pathways may also need to be evaluated on a site-specific basis to establish soil cleanup levels. 

CAUTION: The requirements and procedures for establishing air cleanup levels that are protective of human health and the 
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-750). The use of this Workbook may not be 
sufficient to establish air cleanup levels under the regulation. Specifically, the air cleanup levels derived using this Workbook do not 
account for the following: 

·Concentrations based on:applicable state and federal laws (see WAC 173-340-750(3)(b)(i) and (4)(b)(i)); 
·Concentrations based on natural background and the practical quantitation limit (see WAC 173-340-750(5)(c)); 
· Total site risk (see WAC 173-340-750(5)(a)). · 
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Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Page ·1 

Worl(sheet for Calculating Soil Cleanuu Levels for Unrestricted & Industrial Land Use 
Date: 12/7/2006 
Site Name: 

Evaluator: 
Fonner Rhone-Poulenc Site N011hwest Corner 
Z. Satte1white 

Refer to WAC 173-340-720, 740, 745, 747 and 750for details. 

A. INPUT PARAMETERS FOR SOIL CLEANUP LEVEL CALCULATIONS 
Note: If no data is available for any of the following inputs, then leave the input box blank 

. 1. General information 

Name of Chemical: 

Ite1n 

Measured Soil Concentration, if any: 
Natural Background Concentration for Soil: 
Practical Quantitation Limit for Soil: 
To evaluate the ingestion and dermal pathways concurrently, check here and input values for AF, ABS d, GI: 

2. Toxicological Properties of the Chemical: Chemlcni-Specific 
Oral Reference Dose: 
Oral Carcinogenic Potency Factor: 
Inhalation Reference Dose: 
Inhalation Carcinogenic Potency Factor: 

3. Exposure Parameters 

Inhalation Correction Factor (default= "2" for volatiles; "1" for all others): for target ground water cleanup level 
Inhalation Absorption Fraction (default= "1"): for target air cleanup level 
Gastrointestinal Absorption Fraction (default = "1"): for ingestion & dermal exposure pathways 
Adherence Factor (default= "0.2"): for dermal exposure pathway 
Dermal Absorption Fraction (chemical-specific or defaults): for dermal exposure pathway 
Gastrointestinal Absorption Conversion Factor (chemical-specific or defaults): for dermal exposure pathway 

4. Phvsical aud Chemical Pa·ooea·ties of tile Chemical· Chemicai-Soecific . 
Soil Organic Carbon-Water Partitioning Coefficient: for metals, enter J( d value here and enter "1" for foe value 
Henry's Law Constant: for the evaluation of ground water and vapor exposure pathway 
*.({the valuefor Hem~y's Law Constant is given in the unit qf"atm.m 3 /mol", enter value here: 
*Converted unit less form of H.cc @13 ° C: (Enter this converted value into "H r:c input Box" above for a calculation) 

MTCASGL 1 0-benzo(b)fluoranthene.XLS 

· Symbol 

Cs 
NBs 

PQLs 

0 

R/Do 
CPF0 

R/Dt 
CPF1 

INH 
ABS1 
ABJ 
AF 

ABSd 
GI 

Koc 

Ht!C j 

H 
Hcc 

Value Units 

Benzo(b )fluoranthene 

7.30E+OO 

l.OOE+OO 
1 
I 

0.2 

1.200E+06 
4.600E-03 

O.OOOE+OO 

mg/kg 
mglkg 
mglkg 

mglkg-day 
kg-day/mg 
mglkg-day 
kg-day/mg 

unitless 

unitless 
unitless 

mglcnl-day 
unitless 
unitless 

Vkg 

unitless 

atm.m3/mol 
unitless 
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Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Page2 

Solubility of the Chemical in Water: for the calculation of soil saturation limit s 1 .SOOE-03 lmg/1 
5. Target Ground Water Cleanup Level 

Target Ground Water Cleanup Level applicable for a soil cleanup level calculation: 
*Results from the Ground Water Cleanup Level Worksheet are 
not automatically transferred into this worksheet. 

c,, ,l.SOE-02 lugll 

6. Site-Specific Hvdrogeological Characteristics 
Total Soil Porosity (default= "0.43 "): 
Volumetric Water Content (default= "0.30"): 
Volumetric Air Content (default= "0.13"): 
Dry Soil Bulk Density (default=" 1.50"): 
Fraction Soil Organic Carbon (default= "0.001"): for metals, ente1· "l" for foe value here 
Dilution Factor (default= "20" for unsaturated zone soil; "1" for saturated zone soil; or site-specific) 

7. Vapor Attenuation Factor due to Advection <building structure) & Diffusion fsoillayerl Mechanisms 
* Vapor Attenuation Factor is the ratio of vapor-phase contaminant concentration within the soil at the source to the 

air concentratiou at the exposure point (e:g., within the building) 

Enter Vapor Attenuation Factor: for the evaluation of vapor exposure pathway 

B. ·suMMARY OF SOIL CLEANUP LEVEL CALCULATIONS 
Chemical of Concern: 

1. Summary of Results 
Benzo(b )fluoranthene 

" e,,, 
e a 
Pb 
foe 
DF 

VAF 

To calculate a soil cleanup level based on Industrial Land Use (Method C) for Direct Soil Contact, check here: 0 
T al I t "I t f b d M tl d C th h k h e: 0 - o c cu a e a so1 concen ra 1on ase on e 10 vaporpa way, c ec er 

Basis for Soil Concentration Cone Units 
Most stringent soil concentl"ation based on Soil Direct 
Contact·& Ground Water Protection:· 1.106E+OO mg/kg 
Natural Background concentration for Soil: N/A mglkg 

Practical Quantitation Limit for Soil: N/A mglkg 

Soil Cleanup Level (not considering yapor pathway): 1.106E+OO mg/kg 

W arningl Soil Cleanup Level above n1ay not be. protective of vapor exposure 
pathway - evaluate vapor pathway further. 

0.43 
0.3 

0.13 
1.5 

0.00256 
20 

~ 
Soil concentration based on Vapor Pathway 
(informational purposes only): O.OOOE+OO mg/kg 

C sat corresponds to the total soil chemical concentration 
saturated In soil. 

R is the ratio of the ground water flow velocity to the 

lunitless 
unitless 
unitless 
kg/1 

unitless 
unitless 

unitless 
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Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Page 3 

2. Summary of Calculation for each Exposure Pathway 
Suntmary by Exposure Pathway 

MethodB Methode 
Unrestricted Land Use Industrial Land Use 
@ HQ=I.O; RISK =I.OE-6 @ HQ=l.O; RISK =I.OE-5 

Soil Direct Ingestion & Ingestion & 
Ingestion only Dermal Ingestion only Dermal 

Contact Under the Current HQ? @ Exposure Point N/A N/A N/A N/A 
Condition RISK? @ Exposure Point N/A N/A N/A N/A 
Target Soil @HQ=J.O N/A N/A N/A N/A 
CUL? mglkg @RISK = l.OE-6 or l.OE-5 1.370E-Ol N/A 1.798E+Ol N/A 

MethodB Methode 
@ HQ=l.O; RISK =I.OE-6 @ HQ=I.O; RISK =l.OE-5 

Protection of Predicted Ground Water 
N/A 

Potable 
Under the Current Cone? ug/1 

Condition HQ? _@_Exposure Point . N/A N/A 

Ground Water RISK? @ Exposure Point N/A N/A 

Target Ground Water CUL? ,ugtl l.SOOE-02 

Target Soil CUL? mglkg 1.106E+OO 

MethodB Methode 
@ HQ=I.O; RISK =l.OE-6 @ HQ=I.O; RISK =l.OE-5 

Protection of 
Predicted Air Cone? uglm3 

N/A 
Under the Current @Exposure Point 

Air Quality Condition HQ? @ Exposure Point N/A N/A 
RISK? @ Exposure Point N/A N/A (for itifonllatiollal 

purpose ollly) Target Air @HQ=I.O NIA N/A 

CUL? uglm3 
@ RISK=l.OE-6 or l.OE-5 N/A N/A 

Target Soil _@HQ=l.O N/A N/A 
CUL? mglkg @ RISK=l.OE-6 or l.OE-5 N/A N/A 

MTCASGL 1 0-benzo(b )fluoranthene.XLS 12/7/2006 



Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) 

NOTES: "CUL" =Cleanup Level; "Cone" =concentration; "HQ" =hazard quotient; '~RISK" =carcinogenic risl,. 

CAUTION: The requirements and procedures for establishing soil cleanup levels that are protective of human health arid the 
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-740, 173-340-745, 173-340-747 and 173-340-7490 
through 173-340-7494). The use of this Workbook is not sufficient to establish soil cleanup levels under the regulation. 
Specifically, the soil cleanup levels derived using this Workbook do not account·for the following: 

·Concentrations based on applicable state and federal laws (see WAC 173-340-740(3)(b)(ij and 173-340-745(5)(b)(i)); 
·Soil residual saturation (see WAC 173-340-747(10)); 
·Ecological impacts (see WAC 173-340-7490 through 7494); and 
·Total site risk (see WAC 173-340-740(5)(a) and 173-340-745(6)(a)). 

Other exposure pathways may also need to be evaluated on a site-specific basis to establish soil cleanup levels. 

CAUTION: The requirements ~nd procedures for establishing air cleanup levels that are protective of human health and the 
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-750). The use· of this Workbook may not be 
sufficient to establish air cleanup levels under the regulation. Specifica.lly, the air cleanup levels derived using this Workbook do not 
account for the following: 

·Concentrations based on. applicable state and federal laws (see WAC 173-340-750(3)(b)(i) and (4)(b)(i)); 
·Concentrations based on natural background and the practical quantitation limit (see WAC 173-340-750(5)(c)); 
·Total site risk (see WAC 173-340-750(5)(a)). 

MTCASGL 1 0-benzo(b)fluoranthene.XLS 
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Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Page 1 

Wod(Sbeet for Calculating Soil Cleanup Levels for Unrestricted & Industrial Land Use 
Date: 12/7/2006 
Site Name: 
Evaluator: 

Fonner Rhone-Poulenc Site Northwest Corner 
Z. SatteiWhite 

Refer to WAC 173-340-720, 740, 745, 747 a11d 750fo,. details. 

A. INPUT PARAMETERS FOR SOIL CLEANUP LEVEL CALCULATIONS 
Note: If no data is available for any of the following inputs, then leave the input box blank 

1. (!eue.-al information 
Name of Chemical: 

I tent 

Measured Soil Concentration, if any: 
Natural Background Concentration for Soil: 
Practical Quantitation Limit for Soil: 
To evaluate the ingestion and dermal pathways concurrently, check here and input values for AF, ABS d, GI: 

2. Toxicological Prooerties of tile Chemical: Chemical-Specific 
Oral Reference Dose: 
Oral Carcinogenic Potency Factor: 
Inhalation Reference Dose: 
Inhalation Carcinogenic Potency Factor: 

3. Exposure Parameters 

Inhalation Correction Factor (default= "2" for volatiles; "1" for all others): for target ground water cleanup level 
Inhalation Absorption Fraction (default = "1 "): for target air cleanup level 
Gastrointestinal Absorption Fraction (default= "1 "):for ingestion & dermal exposure pathways 
Adherence Factor (default= "0.2"): for dermal exposure pathway 
Dermal Absorption Fraction (chemical-specific or defaults): for dermal exposure pathway 
Gastrointestinal Absorption Conversion Factor (chemical-specific or defaults): for dermal exposure pathway 

4. Pllvsical and Chemical Pa·ooe•·ties of tbe Cbemical: Cbemicai-Soecific 
Soil Organic Carbon-Water Partitioning Coefficient: for metals, enter K d value here and enter" 1" for foe value 
Hemy's Law Constant: for the evaluation of ground water and vapor exposure pathway 
*ffthe value .for Iienry's Law Consta11t is J{iven in the unit o.f"atm.m 3 /mol", enter value here: 
*Converted unitless form of H ,-c @13, C: (Enter this converted value into "H cc input Box" above for a calculation) 
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Sytnbol 

Cs 
NBs 

PQLs 

0 

RJDo 
CPF 0 

RjDI 
CPF1 

INH 
ABSI 
ABl 
AF 

ABSd 
GI 

[( oc 

llcl! ;~ 
H 

Hcc 

Value Units 

Benzo(l()fluoranthene 

mglkg 

mglkg 

mglkg 

1------t 
mglkg-day 
kg-day/mg 

1------t 
7.30E+OO 

mglkg-day 
1-------4 

'-------' 
kg-day/mg 

l.OOE+OO unitless 
1-------4 

1 unitless 
~-----~ 

I unitless 

-I 

~-----~ 
.__...;.0_.2_--1 mglcm2

-day 
unitless 

1-------4 
unitless 

'-------' 

1.200E+06 
3.400E-05 

O.OOOE+OO 

1/kg 

unitless 
atm.m3/mol 
unitless 
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Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Page2 

Solubility of the Chemical in Water: for the calculation of soil saturation limit S S.OOOE-04 lmgll 
5. Target Ground Water Cleanup Leyel 

Target Ground Watea· Cleanup Level applicable for a soil cleanup level calculation: 
*Results from the Ground Wa'ter Cleanup Level Worksheet are · 
not automatically transferred into this worksheet. · 

C::w I 1.80~2 lugn 

6. Site-Specific Hydrogeological Characteristics 
Total Soil Porosity (default= "0.43"): 
Volumetric Water Content (default ="0.30"): 
Volumetric Air Content (default= "0.13 "): 
Dry Soil Bulk Density (default= 11 1.50"): 
Fraction Soil Organic Carbon (default= "0.00 1"): for metals, enter 11 1" for f oc value here 
Dilution Factor (default= "20" for unsaturated zone soil; "1" for saturated zone soil; or site-specific) 

7. Vapor Attenuation Factor due to Advection <building structua·e) & Diffusion (soil layer> Mechanisms 
• Vapor Attenuation Factor is the ratio of vapor-phase contaminant concentration within the soil at the source to the 

air concentration at the exposure point (e.g., within the building) 
Enter Vapor Attenuation Factor: for the evaluation of vapor exposure pathway 

B. SUMMARY OF SOIL CLEANUP LEVEL CALCULATIONS 
Chemical of Concern: 

1. Sum1nary of Results 
. Benzo(lt)fluorantbeue 

" e,., 
®a 
Pb 
foe 
DF 

VAF 

To calculate a soil cleanup level based on Industrial Land Use (Method C) for Direct Soil Contact, check here: 0 
T 1 1 t ·1 t f b d M tl d C th 1 k h e: 0 .-- o ca cu a e a sot concen ra ton ase on e 10 vaporpa way, c1ec er 

Basis for Soil Concentration Cone Units 
Most sta·ingent soil concentration based on Soil Direct 
Contact & Ground Water Protection: i 1.106E+OO mg/kg 
Natural Background concentration for Soil: N/A mg/kg 

Practical Quantitation Limit for Soil: N/A rnglkg 

Soil Cleanup Level (not considering vapor pathway): 1.106E+OO mg/kg 

W arningl Soil Cleanup Level above tnay not be protective of vapor exposure 

0.43 
0.3 

0.13 
1.5 

0.00256 
20 

pathway - evaluate vapor pathway further. 

~ 
Soil concentration based on Vapor Pathway 

O.OOOE+OO (informational purposes only): . mglkg 
C sst corresponds to the total soil chemical concentration 

saturated in soil. 
R is the ratio of the ground water flow velocity to the 

MTCASGL 1 0-benzo(k)fluoranthene.XLS 

lun~tless 
umtless 
wdtless 
kg/1 

unitless 
unitless 

unitless 

12/7/2006 



.---, ~ ~ ~ r==:l r-~ ~''I i=J ~ r=t ~ ~ r-, ~ ~ ~ ~ ~ 
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I soil Saturation Limit, c sat: 2.458E+OO mg/kg R is the ratio of the ground water flow velocity to the lt:R:-e-ta-rd7a-.ti:-o-n-::F:-ac-t-oa-~·,-=Jl:...: --:w.l~---------f-....:=.:.1 :.::0,:.::7.=17..:.. . .:..:3 ~-...:u~ne:itl.:.:ee.ss--1 contaminant migration velocity in saturated zone. 

2. Summary of Calculation for eacb Exposure Pathway 
Sun1mary by Exposure Pathway 

MethodB Methode 
Unrestricted Land Use Industrial Land Use 
@ HQ=l.O; RISK =l.OE-6 @ HQ=l.O; RISK =l.OE-5 

Soil Direct Ingestion & Ingestion & 
Ingestion only Dermal Ingestion only Dermal 

Contact Under the CuiTent H_Q? @ Exposure Point N/A N/A N/A N/A 
Condition RISK? @ Exposure Point N/A N/A N/A N/A 
Target Soil _@_HQ_=l.O N/A N/A N/A N/A 
CUL? mg/kg @RISK =l.OE-6 or l.OE-5 1.370E-Ol N/A 1.798E+Ol N/A 

MethodB Methode 
@ HQ=I.O; RISK al.OE-6 @ HQ=l.O; RISK ==l.OE-5 

Protection of Predicted Ground Water 
N/A 

Under the CuJTent Cone? ug/1 
Potable Condition HQ? _@ Exposure Point NIA N/A 

Ground Water RISK?@ Exposure Point N/A N/A 
Target Ground Water CUL? ug/1 1.8008-02 

Target Soil CUL? mglkg 1.106E+OO 

MethodB Methode 
@ 1-IQ= 1.0; RISK = l.OE-6 @ HQ..,l.O; RISK=I.OE-5 

Protection of 
Predicted Air Cone? uglm3 

N/A 
Under the Current !@Exposure Point ., 

Air Quality Condition HQ? @ Exposure Point N/A N/A 
RISK? @ Exposure Point N/A N/A (for i11fon11atiollal 

PU'1Jose 011/y) Target Air @HQ=l.O N/A N/A 
CUL? uglm3 @ RISK=l.OE-6 oa· l.OE-5 N/A N/A 
Target Soil @HQ=l.O N/A N/A 
CUL? mglkg @ RISK=I.OE-6 or l.OE-5 N/A N/A 

MTCASGL 1 0-benzo(k)fluoranthene.XLS 12/7/2006 



Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) 

NOTES: "CUL" = Cleanup Level; "Cone" =concentration; "HQ" =hazard quotient; "RISK" = carcbiogenic risl, . 

. CAUTION: The requirements and procedures for establishing soil cleanup levels that are protective of human health and the 
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-740, 173-340-745, 173-340-747 and 173-340-7490 
through 173-340-7494). The use,of this Workbook is not sufficient to establish soil cleanup levels under the regulation. 
Specifically, the soil cleanup levels derived using this Workbook do not account for the following: 

·Concentrations based on applicable state and federal laws (see WAC 173-340-740(3)(b)(i) and 173-340-745(5)(b)(i)); 
·Soil resi~ual saturation (see WAC 173-340-747(10)); 
·Ecological impacts (see WAC 173-340-7490 through 7494); ·and 
·Total site risk (see WAC 173-340-740(5)(a) and 173-340-745{6)(a)). 

Other exposure pathways may also need to be evaluated on a site-specific basis to establish soil cleanup levels. 

CAUTION: The requirements and procedures for establishing air cleanup levels that are protective of human health and the 
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-750). The use of this Workbook may not be 
sufficient to establish air cleanup levels under the regulation. Specifically, the air cleanup levels derived using this Workbook do not 
account for the following: 

·Concentrations based on; applicable state and federal laws (see WAC 173-340-750(3)(b)(i) and (4){b){i)); 
·Concentrations based on: natural background and the practical quantitation limit {see WAC 173-340-750(5){c)); 
·Total site risk (see WAC 173-340-750{5)(a)). 
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Soil Cleanup level for Individual Hazardous Substances (Washington State Department of Ecology) Page 1 

WorltSbeet for Calculating Soil Cleanup Leyels foa· Uu.-estricted & Industrial Land Use 
Date: 12/7/2006 
Site Name: 
Evaluator: 

Fonner Rltone-Poulenc Site Northwest Comer 
Z. Satterwhite 

Refer to J!!AC 173-340-720, 740, 745, 747 a11d 750for details. 

A. INPUT PARAMETERS FOR SOIL CLEANUP LEVEL CALCULATIONS 
Note: If no data is ~vailable for any of the following inputs, then leave the input box blank 

1. General iuformation 
Name of Chemical: 

Item 

Measured Soil Concentration, if any: 
Natural Background Concentration for Soil: 
Practical Quantitation Limit for Soil: 
To evaluate the ingestion and dermal pathways concurrently, check here and input values for AF, ABS d, G~: 

2. Toxicological Properties of the Chemical: Chemical-Specific 
Oral Reference Dose: 
Oral Carcinogenic Potency Factor: 
Inhalation Reference Dose: 
Inhalation Carcinogenic Potency Factor: 

3. Exnosure P.arnmeters 

Inhalation Correction Factor (default= 11211 for volatiles; 11 111 for all others): for target ground water cleanup level 
Inhalation Absorption Fraction (default=" 1 "):for target air cleanup level 
Gastrointestinal Absorption Fraction (default=" 1"): for ingestion & dermal exposure pathways 
Adherence Factor (default= "0.2"): for dermal exposure pathway 
Dermal Absorption Fraction (chemical-specific or defaults): for dermal exposure pathway 
Gastrointestinal Absorption Conversion Factor (chemical-specific or defaults): for dermal exposure pathway 

4. Phvsical and Chemical Pronerties of the Chemical: Chemical-Soecific 
Soil Organic Carbon-Water Paa1itioning Coefficient: for metals, ente1· J( d value here and enter "1" for/ oc value 
Henry's Law Constant: for the evaluation of ground water and vapor exposure pathway 
*{{the value.for Henry's Law Constant is J{iven in the unit qf"atm.m 3 /mol", enter value here.· 
*Converted unit less form of H r:c @13 ° C: (Enter this converted value into "H cc input Box" above for a calculation) 
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Symbol 

RJDo 
CPF0 

RjD, 
CPF1 

INH 
ABS1 

ABJ 
AF 

ABSd 
Gl 

f(oc 
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H 

Hcc 

Value Units 
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mglkg 

mg/kg 

2.00E-02 mglkg-day 
1.40E-02 kg-day/mg 
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1 
1 

0.2 

1.100E+05 
4.200E-06 

O.OOOE+OO 

unitless 
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unitless 
unitless 

I 

Vkg 
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Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Page2 

Solubility of the Chemical in Water: for the calculation of soil saturation limi~ s 3 .400E-O 1 I mg/1 
S. Target G1·ound Water Cleanup Leyel 

Target Ground Water Cleanup Level applicable for a soil cleanup level calculation: 
*Results from the Ground Water Cleanup Level Worksheet are 
not automatically transferred (nto this worksheet. 

6. Site-Specific llyda·ogeologlcal Characteristics 
Total Soil Porosity (default= "0.43"): 
Volumetric Water Content (default=: "0.30"): 
Volumetric Air Content (default= "0.13"): 
Dry Soil Bulk Density (default=" 1.50"): 

Fraction Soil Organic Carbon (defaul,t = "0.001"): for metals, enter "1" for foe value here 
Dilution Factor (default = "20" for unsaturated zone soil; "1" for saturated zone soil; or site-specific) 

7. Vapor Attenuation Factor due to Advection <building structure> & Diffusion <soil layer> Mechanisms 
* Vapor Attenuation Factor is the r~tio of vapor-phase contaminant concentration within the soil at the sow·ce to the 

air concentratio11 at the exposure point (e.g., within the building) · 
Enter Vapor Attenuation Factor: for the evaluation of vapor exposure pathway 

B. SUMMARY OF SOIL CLEANUP LEVEL CALCULATIONS 
Chemical of Concern: Bis(2-ethylhexyl)phthalate 

1. Summary of Results 

Cw 

" elV 
e a 

Pb 
foe 
DF 

VAF 

To calculate a soil cleanup level based on Industrial Land Use (Method C) for Direct Soil Contact, check here: 0 
T 1 1 t ·1 u f b d M tl d C tl h I h e: 0 - o ca cu a e a sol concen ·a Ion ase on e 10 vapor pa 1way, c ec t er 

Basis for Soil Concentration Cone Units 
Most stringent soil concentration based on Soil Direct 
Contact & Ground Water Protection: 1.240E+Ol mglkg 

Natural Background concentration for Soil: N/A mglkg 

Practical Quantitation Limit for Soil: N/A mg/kg 

Soil Cleanup Level (not considering yapor pathway): 1.240E+01 mg/kg 

Warning! Soil Cleanup Level above may not be protective of vapor exposure 

2.20E+OO 

0.43 
0.3 
0.13 
1.5 

0.00256 
20 

pathway - evaluate vapor pathway fwiher. 

~ 
Soil concentration based on Vapor Pathway 

O.OOOE+OO (informational purposes only): mg/kg 
C sat corresponds to the total soil chemical concentration 

saturated in soil. 
R is the ratio of the ground water flow velocity to the 

ug/1 

lunitless 
unitless 

unitless 
kg/ I 

unitless 
unitless 

unitless 
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Soil Saturation Limit, C sat: 

Retardation Factor, R : 

Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Page 3 

9.581E+Ol 
983.3 

mglkg 
unit less 

R is the ratio of the ground water flow velocity to the 
contaminant migration velocity in saturated zone. 

2. Summary of Calculation for each Exposure Pathway 
Sum1nary by Exposure Pathway 

MethodE MethodQ 
Unrestricted Land Use Industrial Land Use 
@ HQ= 1.0; RISK= l.OE-6 @ HQ=I.O; RISK ""I.OE-5 

Soil Direct Ingestion & Ingestion & 
Ingestion only Dennal Ingestion only Dermal 

Contact Under the Current HQ? @ Exposure Point N/A N/A N/A N/A 
Condition RISK? @ Exposure Point N/A N/A N/A N/A 
Target Soil @HQ=l.O 1.600E+03 N/A 7.000E+04 N/A 
CUL? mglkg @RISK= l.OE-6 or l.OE-5 7.143E+Ol N/A 9.375E+03 N/A 

MethodB Methode 
@ HQml.O; RISK =I.OE-6 @ HQ=I.O; RISK =I.OE-5 

Protection of Predicted Ground Water 
N/A 

Potable 
Under the Current Cone? ug/1 

Condition HQ? @ Exposure Point N/A N/A 

Ground Water RISK? @ Exposure Point N/A N/A 

Target Ground Water CUL? ug/1 2.200E+OO 

Target Soil CUL? mglkg ., 1.240E+Ol 

MethodB MetliodC 
@ HQ=I.O; RISK =l.OE-6 @ HQ= 1.0; ·RISK -=1 .OE-5 

Protection of 
Predicted Air Cone? uglm3 

N/A 
Under the Cun-ent l@Exposur~ Point 

Air Quality Condition HQ? @ Exposure Point N/A N/A 
RISK? @ Exposure Point N/A N/A (for ilifon11atio11.al 

purpose ouly) Target Air @HQ=l.O N/A N/A 

CUL? uglnl @ RISK=l.OE-6 oa· l.OE-5 N/A N/A 

Target Soil @HQ=l.O N/A N/A 

CUL? mg/l<g @ RISK=l.OE-6 or I.OE-5 N/A N/A 

MTCASGL 1 O-bis(2-ethylhexyl)phthalate.XLS 12/7/2006 



Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) 

NOTES: "CUL" =Cleanup Level; "Cone" =concentration;. "HQ" = hazard quotient; "RISK" =carcinogenic risl(. 

CAUTION: The requirements and procedures for establishing soil cleanup levels that are protective of human health and the 
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-740, 173-340-745, 173-340-747 and 173-340-7490 
through 173-340-7494). The use .of this Workbook is not sufficient to establish soil cleanup levels under the regulation. 
Specifically, the soil cleanup levels derived using this Workbook do not account for the following: 

·Concentrations based on applicable state and federal laws (see WAC 173-340-740(3)(b)(i) and 173-340-745(5)(b)(i)); 
·Soil residual saturation (see WAC 173-340-747(10)); 
·Ecological impacts (see WAC 173-340-7490 through 7494); and 
·Total site risk (see WAC 173-340-740(5)(a) and 173-340-745(6)(a)). 

Other exposure pathways may also need to be evaluated on a site-specific basis to establish soil cleanup levels. 

CAUTION: The requirements and procedures for·establishing air cleanup levels that are protective of human health and the 
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-750). The use of this Workbook may not be 
sufficient to es.tablish air cleanup levels under the regulation. Specifically, the air cleanup levels derived using this Workbook do not 
account for the following: 

·Concentrations based on. applicable state and federal laws (see WAC 173-340-750(3)(b)(i) and (4)(b)(i)): 
·Concentrations based on· natural background and the practical quantitation limit (see WAC 173-340-750(5)(c)): 
·Total site risk (see WAC 173-340-750(5)(a)). 
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Worksheet for Calculating Soil Cleanup Levels for Unrestricted & Industrial Land Use 
Date: 12/7/2006 
Site Name: 
Evaluator: 

Former Rhone-Poulenc Site Northwest Corner 
Z. Sattetwhite 

Refer to WAC 173-340-720, 740, 745, 747 a~td 750for details. 

A. INPUT PARAMETERS FOR SOIL CLEANUP LEVEL CALCULATIONS 
Note: If no data is available for any of the following inputs, then leave the input box blank 

1. Genea·allnformation 
Name of Chemical: 

Item 

Measured Soil Concentration, if any: 
Natural Background Concentration for Soil: 
Practical Quantitation Limit for Soil: 
To .evaluate the ingestion and dermal pathways concurrently, check here and input values for AF, ABS d, Gl: 

2. Toxicological Properties of tbe Chemical: Chemical-Specific 
Oral Reference Dose: 
Oral Carcinogenic Potency Factor: 
Inhalation Reference Dose: 
Inhalation Carcinogenic Potency Factor: 

3. Exposure Parameter's 

Inhalation Correction Factor (default= 11211 for v~latiles; 11 111 for all others): for target ground water cleanup level 
Inhalation Absorption Fraction (default= 11 1 "):for target air cleanup level 
Gastrointestinal Absorption Fraction (default= "l "): for ingestion & dermal exposure pathways 
Adherence Factor (default= "0.2"): for dermal exposure pathway 
Dermal Absorption Fraction (chemical-specific or defaults): for dermal exposure pathway 
Gastrointestinal Absorption Conversion Factor ( chem_ical-speciflc or defaults): for dermal exposure pathway 

4. Pbvsical and Chemical Prooerties of the Chemical· Chcmicni-Soecific . 
Soil Organic Carbon-Water Partitioning Coefficient: for metals, enter K d value here and enter "1" for/ oc value 
Henry's Law Constant: for the evaluation of ground water and vapor exposure pathway 
*!(the value .for Henry's Law Constant is Kiven in the w1it qf"atm.m 3 /mol", enter value here: 
*Converted unitless form of H c:c @13 rl C: (Enter this converted value into "H c:c input Box" above for a calculation) 

MTCASGL 1 0-butylbenzylphthalate.XLS 

Symbol . Value 

Cs 
NBs 

PQL 6 

0 

RfDo 2.00E-Ol 
CPF 0 

RfDI 2.00E-Ol 
CPFI 

INH l.OOE+OO 
ABS1 1 
ABl 1 
AF 0.2 

ABSd 
GI 

Koc 1.400E+04 
H('(' ~~ 5.200E-05 
H 

Hcc O.OOOE+OO 

Units 

mglkg 

mglkg 

mglkg-day 

kg-day/mg 

mglkg-day 

kg-day/mg 

unitless 

unitless 
unitless 

mglcm2-day 
uuitless 
unitless 

1/kg 

unitless 

atm.m3/mol 
unitless 
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Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Page2 

Solubility of the Chemical in Water: for the calculation of soil saturation limit s 2.700E+OO lmgll 
5. Target Ground Water Cleanup Level 

Target Gtound Water Cleanup Level applicable for a soil cleanup level calculation: 
*Results from the Ground Water Cleanup Level Worksheet are 1.90E+03 ug/1 
not automatically transferred into this worksheet. 

6. Site-Specific Hvdrogeologicol Clmrocte•·istics 

Total Soil Porosity (default = "0.43 "): 
Volumetric Water Content (default= "0.30"): 
Volumetric Air Content (default= "0.13"): 
Dry Soil Bulk Density (default= "1.50"): 
Fraction Soil Organic Carbon (default= "0.00 1 "): fot· metals, enter "1" for f oc value here 
Dilution Factor (default= "20" for unsaturated zone soil; "1" for saturated zone soil; or site-specific) 

7. Vapor Attenuation Factor due to Advection (building structure) & Diffusion <soil layer) Mecbanisms 
*Vapor Attenuation Factor is the ratio of vapor-phase contaminant concentration within the soil at the source to the 

air concentration at the exposure point (e.g., within the building) 
Enter Vapor Attenuation Factor: for·the evaluation of vapor exposure pathway 

B. SUMMARY OF SOIL CLEANUP LEVEL CALCULATIONS 
Chemical of Concern: Butyl benzyl phthalate 

1. Summary of Results 

ll 

@, 
e a 

Pb 
foe 
DF 

VAF 

To calculate a soil cleanup level based on Industrial Land Use (Method C) for Direct Soil Contact, check here: 0 
T I 1 t ·1 tr f b d M tl d C tl h 1 h e: 0 r- o ca cu a e a sot concen a 1011 ase on e 10 vapor pa 1way, c ec ( er 

Basis for Soil Concentration Cone Units 

0.43 
0.3 

0.13 
1.5 

0.00256 
20 

Most stl"ingent soil concentration based on Soil Direct 
Contact & Ground Water Protection: 1.370E+03 mg/kg 

Waa·ning: Soil Cleanup Level is higher than Soil Saturation 
Limitl 

~ 

Natural Background concentration for Soil: N/A mglkg 

Practical Quantitation Limit for Soil: N/A mg/kg 

Soil Cleanup Level (not considering vapor pathway): 1.370E+03 mg/kg 

Warning! Soil Cleanup Level ab<?ve ntay not be protective of vapor exposw·e 
pathway - evaluate vapor pathway fw1her. 

Soil concentration based on Vapor Pathway 
O.OOOE+OO mg/kg (informational pur_p_oses only): 

C sat corresponds to the total soil chemical concentration 
saturated in soil. 

R is the ratio of the ground water flow velocity to the 

MTCASGL 1 0-butylbenzylphthalate.XLS 

lun~tless 
umtless 

unitless 
kg/1 

unitless 
unitless 
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Soil Saturation Limit, C sat: 

Retardation Factor, R : 

Soil Cleanup Level for Individual Hazard~us Substances (Washington State Department of Ecology) 

9.731E+Ol 
126.0 

mg/kg 
unitless 

R is the ratio of the ground water flow velocity to the 
contaminant migration velocity in saturated zone. 

2. Sumntary of Calculation for each Exposure Pathway 
Summary by Exposure Pathway 

MethoCIB Methode 
Unrestricted Land Use Industrial Land Use 
@ HQ=I.O; RISK =I.OE·6 @ HQ=l.O; RISK o::::f.OE-5 

Soil Direct Ingestion & Ingestion & 
Ingestion only Dennal Ingestion only Dennal 

Co11tact Under the Current HQ? @l Exposure Point N/A N/A N/A N/A 
Condition . RISK? @ Exposure Point N/A N/A N/A N/A 
Target Soil (ii}HQ=l.O 1.600E+04 N/A 7.000E+05 N/A 
CUL? mglkg @RISK =I .OE-6 or l.OE-5 N/A N/A N/A N/A 

MethodE Methode 
@ HQ=l.O; RISK =l.OE·6 @ HQ=I.O; RISK =I.OE-5 

Protection of Predicted Ground Water 

Under the Current Cone? ug/1 N/A 

Potable Condition HQ? @ Exposure Point N/A N/A 

Ground Water RISK? @ Exposure Point N/A N/A 

Target Ground Water CUL? ug/1 1.900E+03 

Target Soil CUL? mglkg 1.370E+03 

.. MethodE Meihode 
@ HQ=l.O; RISK =I.OE-6 @ HQ=l.O; RISK= I.OE-5 

Protection of 
Predicted Air Cone? uglm3 

N/A 
Under the Current @Exposure Point· 

Air Quality Condition HQ? @ Exposure Point N/A N/A 
RISK?@ Exposure Point N/A N/A (for illjonllatiollal 

pu1pose 011/y) Target Air @HQ=l.O 3.200E+02 7.000E+02 

CUL? uglm3 @ RISK= l.OE-6 or l.OE-5 N/A N/A 

Target Soil @ HQ=l.O O.OOOE+OO O.OOOE+OO 

CUL? mglkg @ RISK=l.OE-6 or I.OE-5 N/A N/A 

MTCASGL 1 0-butylbenzylphthalate.XLS 
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Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) 

NOTES: "CUL" =Cleanup Level; "Cone" = concentration; "HQ" = hazard quotient; "RISI{" = carcinogenic risk. 

CAUTION: The requirements and procedures for establishing soil cleanup levels that are protective of human health and the 
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-740,.173-340-745, 173-340-747 and 173-340-7490 
through 173-340-7494). The use of this Workbook is not sufficient to establish soil cleanup levels under the regulation. 
Specifically, the soil cleanup levels derived using this Workbook do not account for the following: 

·Concentrations based on applicable state and federal laws (see WAC 173-340-740(3)(b)(i) and 173-340-745(5)(b)(i)): 
·Soil residual saturation (see WAC 173-340-747(10)); 
·Ecological impacts (see WAC 173-340-7490 through 7494); and 
·Total site risk (see WAC 173-340-740(5)(a) and 173-340-745(6)(a)). 

Other exposure pathways may also need to be evaluated on a site-specific basis to establish soil cleanup levels. 

· CAUTION: The requirements and procedures for establishing air cleanup levels that are protective of human health and the 
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-750). The use of this Workbook may not be 
sufficient to establish air cleanup levels under the r~gulation. Specifically, the air cleanup levels derived using this Workbook do not 
account for the following: 

·Concentrations based on applicable state and federal laws (see WAC 173-340-750(3)(b)(i) and (4)(b)(i)); 
·Concentrations based on natural background and the practical quantitation limit (see WAC 173-340-750(5)(c)); 
·Total site risk (see WAC 173-340-750(5)(a)). 
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Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Page 1· 

Wori<Sheet for Calculating Soil Cleanup Levels foa· Unrestricted & Industrial Land Use 
Date: 12/7/2006 
Site Name: 
Evaluator: 

Former Rhone-Poulenc Site Northwest Corner 
Z. Satterwhite 

Refer to WAC 173-340-720, 740, 745, 747 and 750 for details. 

A. INPUT PARAMETERS FOR SOIL CLEANUP LEVEL CALCULATIONS 
Note: If no data is available for any of the following inputs, then leave the input box blank 

1. General information 

Name of Chemical: 

I tent 

Measured Soil Concentration, if any: 
Natural Backgr·ound Concentration for Soil: 
Practical Quantitation Limit for Soil: 
To evaluate the ingestion and dermal pathways concurrently, check here and input values for AF, ABS d, GI: 

2. Toxicological Pa-operties of the Chemical: Chemical-Specific 
Oral Reference Dose: 
Oral Carcinogenic Potency Factor: 
Inhalation Reference Dose: 
Inhalation Carcinogenic Potency Factor: 

3. Exposure Parameters 

Inhalation Correction Factor (default= "2" for volatiles; "I" for all others): for target ground water cleanup level 
Inhalation Absorption Fraction (default = "I"): for target air cleanup level 
Gastrointestinal Absorption Fraction (default= "1"): for ingestion & dermal exposure pathways 
Adherence Factor (default= "0.2"): for dermal exposure pathway 
Dermal Absorption Fraction (chemical-specific or defaults): for dermal exposure pathway 
Gastrointestinal Absorption Conversion Factor (chemical-specific or defaults): for dermal exposure pathway 

4. Phvsical and Chemical Prooea·ties of the Claemical: Cllemicni-Soecific 
Soil Organic Carbon-Water Pat1itioning Coefficient: for metals, enter J( d value here and enter 11 111 for f oc value 
Henry's Law Constant: for the evaluation of ground water and vapor exposure pathway 
"''ffthe value for Henry's Law Constant is J{iven in the unit qf"atm.m 3 /mol", enter value here: 
*Converted unitle~·s form of H r:c @13 ° C: (Enter this converted value into "H cc input Box" above for a calculation) 

MTCASGL 1 0-chrysene.XLS 

Symbol 

Cs 
NBs 

PQLs 

0 

R/Do 
CPF 0 

BjD, 
CPF1 

INH 
ABS1 
ABl 
AF 

ABSd 
GI 

f(oc 

H~~ j 

H 
Hcc 

Value 

Cltrysene 

7.30E+OO 

1.00E+OO 
1 
1 

0.2 

4.000E+05 
3.900E-03 

O.OOOE+OO 

Units 

l 
mglkg 

mglkg 
mglkg 

mglkg-day 
kg-day/mg 
mglkg-day 
kg-day/mg 

unitless 

unitless 
unitless 

mglcm2 -day 
unitless 
unitless 

I/ kg 

unitless 

atm.m3/mol 
unitless 
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Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Page2 

Solubility ofthe Chemical in Water: for the calculation of soil saturation limit S 1.600E-03 lmg/1 
5. Target Grouud Water Cleanup Level 

Target Ground Water Cleanup Level applicable for a soil cleanup level calculation: 
*Results from the Ground Water Cleanup Level Worl<sheet are · 
not automatically transferred into this worksheet. 

C,. I 1.80~ luWI 

6. Site-Specific Hvdrogeological Characteristics 

Total Soil Porosity (default= "0.43"): 
Volumetric Water Content (default =

1 
"0.30"): 

Volumetric Air Content (default= "0.13"): 
Dry Soil Bulk Density (default=" 1.50"): 

Fraction Soil Organic Carbon (default= "0.001 "):for metals, enter" 1" for foe value here . 
Dilution Factor (default= "20" for unsaturated zone soil; "1" for saturated zone soil; or site-specific) 

7. Vapor Attenuation Factor due to Advection <building structure> & Diffusion <soil layer) Mechanisms 
*Vapor Attenuation Factor is the ratio of vapor-phase contaminant concentration within the soil at the source to the 

air concentration at the exposure point (e.g., within the building) 
Enter Vapor Attenuation Factor: for the evaluation of vapor exposure pathway 

B. SUMMARY OF SOIL ·cLEANUP LEVEL CALCULATIONS 
Chemical of Concern: 

1. Summary of Results 
Chrysene 

" ®w· 
ea 
P11 
foe 
DF 

VAF 

To calculate a soil cleanup level based on Industrial Land Use (Method C) fbr Direct Soil Contact, check here: · 0 
T I I t ·1 tr f b d M tl d C th 1 k 1 e: 0 - o ca cu a e a sot concen a ton ase 011 e 10 vapor pa way, c1ec 1er 

Basis for Soil Concentration Cone Units 
Most stringent soil concenb·ation based on Soil Direct 
Contact & Ground Water Protection: 3.687E-01 mg/kg 
Natural Background concentration for Soil: N/A mg/kg 

Practical Quantitation Limit for Soil: N/A mg/kg 

Soil Cleanup Level (not considering vapor pathway): 3.687E-01 mglkg 

Warning! Soil Cleanup Level above may not be protective of vapor exposure 
pathway - evaluate vapor pathway further. 

0.43 
0.3 

0.13 
1.5 

0.00256 
20 

~ 
Soil concentration based on Vapor Pathway 
(informational purposes only): · O.OOOE+OO mg/kg 

C sat corresponds to the total soil chemical concentration 
saturated in soil. 

R is the ratio of the ground water flo~ velocity to the 

lun~tless 
umtless 

unitless 
kg/ I 

unit less 
unitless 

unitless 
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Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Page 3 

2. Summary of Calculation for each Exposure Pathway 
Summary by Exposure Pathway 

MethodB Methode 
Unrestricted Land Use llldustrial Land Use 
@ HQ=I.O; RISK =l.OE-6 @ HQ=I.O; RISK =l.OE-5 

Soil Direct Ingestion & Ingestion & 
Ingestion only Denno( Ingestion only Dermal 

Contact Under the CuJTent HQ? @} Exposure Point N/A N/A N/A N/A 
Condition R.JSK?@ Exposure Point N/A N/A N/A N/A 
Target Soil @HQ=l.O N/A N/A N/A N/A 
CUL? mg/kg @RISK =l.OE-6 or l.OE-5 1.370E-01 N/A 1.798E+Ol N/A 

MethodE Methode 
@ HQ=I.O; RISK =l.OE-6 @HQ=I.O; ~SK=I.OE-5 

Protection of Predicted Ground Water 
N/A 

Potable 
Under the Current Cone? ·ugtl 

Condition 1-!Q_? _@ Exposure Point N/A NIA 

Ground Water RISK? @ Exposure Point N/A N/A 

Target Ground Water CUL?. ug/1 l.SOOE-02 

Target Soil CUL? mg/kg 3.687E .. Ql 

MethodE Methode 
@ HQ::si.O; RISK =I.OE-6 @ HQ= 1.0; RISK =I.OE-5 

Protection of 
Predicted Air Cone? uglm3 

N/A 
Under the Cunent I @Exposure Point 

Air Quality Condition HQ? @ Exposure Point N/A N/A 

RISK?@ Exposure Point N/A N/A 
(fo~ ill/orllratiollal 

ptupose o11/y) Target Air @ HQ=l.O N/A N/A 

CUL? ug/m3 
@ RISK=l.OE-6 or I.OE-5 N/A N/A 

-
_@HQ=I.O N/A N/A Target Soil 

CUL? mglkg @ RISK=I.OE-6 or I.OE-5 N/A N/A 

MTCASGL 1 0-chrysene.XLS .. 12/7/2006 



Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) 

NOTES:. "CUL" =Cleanup Level; "Cone"= concentration; "HQ" =hazard quotient; "RISK"= carcinogenic risl{. 

CAUTION: The requirements and procedures for e·stablishing soil cleanup levels that are protective of human health and the 
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-740, 173-340-745, 173-340-747 and 173-340-7490 
through 173-340-7494). The use of this Workbook is not sufficient to establish soil cleanup levels under the regulation. 
Specifically, the soil cleanup levels derived using this Workbook do not account for the following: 

·Concentrations based on applicable state and federal laws (see WAC 173-340-740(3)(b)(i) and 173-340-745(5)(b)(i)); 
· Soil residual saturation (see WAC 173-340-7 47(1 0)); 
·Ecological impacts (see WAC 1_73-340-7490 through 7494); and 
·Total site risk (see WAC 173-340-740(5)(a) and 173-340-745(6)(a)). 

Other expo.sure pathways may also need to be evaluated on a site-specific basis to establish soil cleanup levels. 

CAUTION: The requirements and procedures for establishing air cleanup levels that are protective of human health and the 
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-750). The use of this Workbook may not be 
sufficient to establish air cleanup levels under the regulation, Specifically, the air cleanup levels derived using this Workbook do not 
account for the following: 

·Concentrations based on applicable sta~~ and federal laws (see WAC 173-340-750(3)(b)(i) and (4)(b)(i)); 
·Concentrations based on natural background and the practical quantitation limit (see WAC 173-340-750(5)(c)); 
·Total site risk (see WAC 173-340~750(5)(a)). 
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Soil Cleanup Level for Individual Hazardous Substances {Washington State Department of Ecology) 

Worl(sheet for Calculating Soil Cleanup Levels for Unrestricted & Industrial Land Use 
Date: 12/7/2006 
Site Nrune: 
Evaluator: 

Fo1mer Rhone-Poulenc Site Northwest Corner 
Z. Satterwhite 

Refer to WAC 173-340-720, 740, 745, 747 a11d 750foi· details. 

·A. INPUT PARAMETERS FOR SOIL CLEANUP LEVEL CALCULATIONS 
Note: If no data is available for any of the following inputs, then leave the input box blank 

Item 
1. General information 
. Name of Chemical: 
Measured Soil Concentration, if any: 
Natural Background Concentration for Soil: 
Practical Quantitation Limit for Soil: 
To evaluate the ingestion and dermal pathways concurrently, check here and input values for AF, ABS d, GI: 

2. Toxicological Pa·ooerties of the Chemical: Chemical-Specific 
Oral Reference Dose: 
Oral Cru·cinogenic Potency Factor: 
Inhalation Reference Dose: 
Inhalation Carcinogenic Potency Factor: 

3. Exposure Parameters 

Inhalation Correction Factor (default= "2" for volatiles;" 1" for all others): for target ground water cleanup level 
Inhalation Absorption Fraction (default = "1 "): for target air cleanup level 
Gastrointestinal Absorption Fraction (default = "1 "): for ingestion & dermal exposure pathways 
Adherence Factor (default= "0.2"): for dermal exposure pathway 
Dermal Absorption Fraction (chemical-specific or defaults): for dermal exposure pathway 
Gastrointestinal Absorption. Conversion Factor (chemical-specifi~ or defaults): for dermal exposure pathway 

4. Pltvsical and Chemical Pa·ooerties of the Chemical: Cbemicai-Soecific 
Soil Organic Carbon-Water Partitioning Coefficient: for metals, enter/( d value here and enter "1" for f oc value 
Henry's Law Constant: for the evaluation of ground water and vapor exposure pathway 
*Jfthe valuefor Henry's Law Constant is KiVell in the unit o.f"atm.m 3 /mol", enter value here: 
*Converted unit less form of H cc @13 u C: (Enter this converted value into "H cc input Box" above for a calculation) 

MTCASGL 1 0-dibenzo{a,h)anthracene.XLS 

Symbol 

c, 
NB, 
PQL, 

0 

l1/Do 
CPF 0 

llfD, 
CPF1 

INH 
ABS1 
ABl 
AF 

ABSd 
GI 

f(oc 

Hcc ~ 
H 

Hcc 

Page 1 

Value Units 

Dibeaazo( a,b)an tlu-acene I 

7.30E+OO 

mglkg 

mglkg 
mglkg 

I 

I 

nglkg-day 
kg-day/mg 
nglkg-dny 
kg-day/mg 

l.OOE+OO unitless 
1-------t 

I unitless 
t-----ot 

1 unitless 
t-----ot 

0.2 mglcm2-day t------4 
unitless 

1--------t 
unitless 

L..--------' 

1.800E+06 
6.000E-07 

O.OOOE+OO 

Vkg 

unitless 

atm.m3/mol 
unitless 
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Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Page2 

Solubility of the Chemical in Water: for the calculation of soil saturation limit S 2.500E-03 lmgll 
5. Target G1·ound Water Cleanup Level 

Target Ground Water Cleanup Level applicable for a soil cleanup level calculation: 
*Results from the Ground Water Cleanup Level Worksheet are 
not automatically transferred into this worksheet. 

Cw I 1.80~2 luWI 

6. Site-Specific Hydrogeological Cbaa·acterlstics 

Total Soil Porosity (default= 110.43 11
): 

Volumetric Water Content (default= "0.30"): 
Volumetric Air Content (default= "0.13 "): 
Dry Soil Bulk Density (default = "1.50"): 
Fraction Soil Organic Carbon (default= "0.001 11

): for metals, enter 11 111 for foe value here 
Dilution Factor (default= "20 11 for unsaturated z01~e soil; 11 111 for saturated zone soil; or site-specific) 

7. Vapor Attenuation Factor due to Adyection <building structu1·e) & Diffusion (soil layer> Mecbanisms 
*Vapor Attenuation Factor is the ratio of vapor-phase contaminant concentration within the soil at the·source to the 

air concentration at the exposure poii1l (e.g., within the building) 
Enter Vapor Attenuation Facto a·: for the evaluation of vapoa· exposure pathway 

B. SUMMARY OF SOIL CLEANUP LEVEL CALCULATIONS 
Chemical of Concern: 

1. Summary of Results 
Dibenzo( a,lt )an tbracene 

It 

@,., 

@a 

Pb 
foe 
DF 

VAF 

To calculate a soil cleanup level based on Industrial Land Use (Method C) for Direct Soil Contact, check here: 0 
T 1 1 t ·1 tr f b d M tl d C th 1 k l e: 0 - o ca cu a e a sot concen a ton ase on e 10 vaporpa way, ctec 1er 

Basis for Soil Concentration Cone Units 
Most stl"ingent soil concentration based on Soil Direct 
Contact & Ground Water Protection: 1.659E+OO mg/kg 
Natural Background concentration for Soil: N/A mg/kg 

Practical Quantitation Limit for Soil: N/A mglkg 

Soil Cleanup Level (not considering :vapor pathway): l.659E+OO mg/kg 

W arningl Soil Cleanup Level above tnay not be protective of vapor ~xposure 

0.43 
·o.3 
0.13 
1.5 

0.00256 
20 

pathway- evaluate vapor pathway further. 

l+ 
Soil concentration based on Vapor P'athway 

O.OOOE+OO (informational purposes only): . mg/kg 
C sat corresponds to the total soil chemical concentration 

saturated in soil. 
R Is the ratio of the ground water flow velocity to the 

MTCASGL 1 0-dibenzo(a,h)anthracene.XLS 

lun~tless 
umtless 

·unitless 
kg/1 

unitless 
wlitless 

unitless 
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~ ~ ~ ~ ~ ~ ~ ~ ~·~ ·~ ,----, ~ ~ ~ ,__, ,----, ~ ---=tl Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Page 3 

Soil Saturation Limit, C sat: l.l52E+OI 
Retardation Factor. R: 16,075.4 

mglkg 
unitless 

R is the ratio of the ground water flow velocity to the 
contaminant migration velocity In saturated zone. 

2. Sumtnat1' of Calculation for each Exposure Pathway 
Su1nmary by Exposure Pathway 

MethodE Methode 
Unrestricted Land Use Industrial Land Use 
@ HQ=l.O; RISK =l.OE-6 @ HQ=I.O; RISK =l.OE-5 

Soil Direct Ingestion & Ingestion & 
Ingestion only Dennal Ingestion only Dennal 

Contact Under the Current HQ_? @ Exposure Point N/A N/A N/A N/A 
Condition RISK? @ Exposure Point N/A N/A N/A N/A 
Target Soil @HQ=l.O N/A N/A N/A N/A 
CUL? mg/kg @IUSK = l.OE-6 or 1.0E-5 1.370E-Ol N/A 1.798E+Ol N/A 

MethodE Methode 
@ HQ=l.O; RISK =J.OE-6 · @ HQ..,l.O; RISK =I.OE-5 

Protection of Predicted Ground Water 
N/A 

Potable 
Under the Current Cone? ug/1 

Condition HQ? @ Exposure Point N/A N/A 

Ground Water RISK? @ Exposure Point N/A N/A 
Target Ground Water CUL? ug/1 l.SOOE-02 

Target Soil CUL? mg/kg 1.659E+OO 

MethodB Methode 
@ HQ=I.O; RISK =l.OE-6 @ HQ=I.O; RISK =l.OE-5 

Protection of 
Predicted Air Cone? uglm3 

N/A 
Under the Current i@Exposure Point 

Air Quality Condition HQ? @ Exposure Point N/A N/A 
RISK? @ Exposure Point N/A N/A (for ilifonllatiollal 

pU11JOSe 01r/y) Target Air @ HQ=l.O N/A N/A 

CUL? ug/m3 
@ RISK=l.OE-6 or l.OE-5 N/A N/A 

Target Soil @ HQ=l.O N/A N/A 
CU L 7 mg/kg @ RlSK=l.OE-6 or l.OE-5 N/A N/A 

MTCASGL 1 0-dibenzo(a,h)anthracene.XLS 12/7/2006 



Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) 

NOTES: "CUL" =Cleanup Level; "Cone" =concentration; "HQ" =hazard quotient; "RISK" =carcinogenic risk. 

. CAUTION: The requirements and procedures for establishing soil cleanup levels that are protective of human health.and the 
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-740, 173-340-745, 173-340-747 and 173-340-7490 
through 173-340-7494). The use of this Workbook is not sufficient to establish soil cleanup levels under the regulation. 
Specifically, the soil cleanup levels derived using this Workbook do not account for the following: 

·Concentrations based on applicable state and federal laws (see WAC 173-340-740(3)(b)(i) and 173-340-745(5)(b)(i)); 
·Soil residual saturation (~ee WAC 173-340-747(10)); 
·Ecological impacts (see WAC 173-340-7490 through 7494); and 
· Total site risk (see WAC 173-340-740(5)(a) and 173-340-745(6)(a)). 

Other exposure pathways may also need to be evaluated on a site-specific basis to establish soil cleanup levels. 

CAUTION: The requirements and procedures for establishing air cleanup levels that are protective of human health and the 
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-750). The use of this Workbook may not be 
sufficient to establish air cleanup levels under the regulation. Specifically, the air cleanup levels derived using this Workbook do not 
account for the following: 

·Concentrations based on applicable state and federal laws (see WAC 173-340-750(3)(b)(i) and (4)(b)(i)); 
·Concentrations based on natural background and the practical quantitation limit (see WAC 173-340-750(5)(c)); 
·Total site risk (see WAC 173-340-750(5)(a)) .. 

Page4 
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Soil Cleanup Level for Individual Hazardous Substances {Washington State Department of Ecology) Page 1 

WoJ"I(Sheet fol" Calculating Soil Cleanup Levels fol" Unl"cstl"icted & Industrial Land Use 
Date: 12/7/2006 
Site Name: 

Evaluator: 
Fonner Rltone-Poulenc Site Northwest Corner 
Z. Satterwhite 

Refer to WAC 173-340-720, 740, 745, 747 a11d 750 for details. 

A. INPUT PARAMETERS FOR SOIL CLEANUP LEVEL CALCULATIONS 
Note:· If no data is available for any of the following inputs, then leave the input box blank 

1. Gene .. nl infoa·mation 
Name of Chemical: 

Item 

Measured Soil Concentration, if any: 
Natural Background Concentration for Soil: 
Practical Quantitation Limit for Soil: 
To evaluate the ingestion and dermal pathways concurrently, check here and input values for AF, ABS d, GI: 

2. Toxicological Properties of the Chemical: Chemical-Specific 
Oral Reference Dose: 
Oral Carcinogenic Potency Factor: 
Inhalation Reference Dose: 
Inhalation Carcinogenic Potency Factor: 

3. Exposure Parameters 

Inhalation Correction Factor (default= "2" for volatiles; "1" for all others): for target ground water cleanup level 
Inhalation Absorption Fraction (default = "1 "): for target air cleanup level 
Gastrointestinal Absorption Fraction (default = "1 "): for ingestion & dermal exposure pathways 
Adherence Factor (default= "0.2"): for dermal exposure pathway 
Dermal Absorption Fraction (chemical-specific m· defaults): for dermal exposure pathway 
Gastrointestinal Absorption Conversion Factor (chemical-specific or defaults): for dermal exposure pathway 

4. Pbvsical and Chemical Prooerties of the Chemical: Cltemicai-Soeciflc 
Soil Organic Carbon-Water Pat1itioning Coefficient: for metals, enter]( d value here and enter "1" for/ oc value 
Henry's Law Constant: for the evaluation of ground water and vapor exposure pathway 
*Jfthe value.for Henry's Law Constant is J!iven in the unit qf"atm.m 3 /mol", enter value here: 
*Converted unitless form of Ii ,·c: @13 u C: (Enter this converted value into "H cc input Box" above for a calculation) 

MTCASGL 1 0-di-butylphthalate.XLS 

Sy~bol 

Cs 
NBs 

PQLs 

0 

RJDo 
CPF0 

RjD, 
CPF1 

INH 
ABS1 

ABl 
AF 

ABSd 
GI 

Koc 

Ht!c j 

H 
Hcc 

Value Units 

di-butylphthalate 

l.OOE-01 

l.OOE+OO 
1 
1 

0.2 

1.600E+03 

3.900E-08 

O.OOOE+OO 

mglkg 

mg/kg 
mg/kg 

mglkg-day 
kg-day/mg 
mglkg-day 
kg-day/mg 

unitless 
unitless 
unitless 

mg/cm2-day 
unitless 
unitless 

1/kg 

unitless 

atm.m3/mol 
unitless 
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Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Page2 

Solubility of the Chemical in Water: for the calculation of soil saturation limit s 1.1 OOE+O 1 lmg/1 
5. Target Ground Water Cleauuo Leycl 

Target Ground Water Cleanup Level applicable for a soil cleanup level calculation: 
*Results from the Ground Water Cleanup Level Worksheet are 4.50E+03 ug/1 
not automatically transferred into this worksheet. 

6. Site-Specific Hydrogeological Cluuact~a·istics 
Total Soil Porosity (default = "0.43 "): 
Volumetric Water Content (default= "0.30"): 
Volumetric Air Content (default= "0.13 "): 
Dry Soil Bulk Density (default = "I .50"): 

Fraction Soil Organic Carbon (default= "0.001 "):for metals, enter "1" for foe value here 
Dilution Factor (default= "20" for unsaturated zone soil; "1" for saturated zone soil; or site-specific) 

1. vapor Attenuation Factor due to Advection <building structure) & Diffusion (soiflayerl Mechanisms 
• Vapor Attenuation Factor is the ratio of vapor-phase contaminant concentration within the soil at the source to the 

air concentration at the exposure point (e.g., within the building) 
Enter Vapor Attenuation Factor: for the evaluation of vapor exposure pathway 

B. ·suMMARY OF SOIL CLEANUP LEVEL CALCULATIONS 
Chemical of Concern: di-butylphthalate 

1. Sum1nary of Results 

II 

ew 
e a 

Pb 
foe 
DF 

VAF 

To calculate a soil cleanup level based on Industrial Land Use (Method C) for Direct Soil Contact, check here: 0 
T al 1 t "1 t f b d M tl d C tl l I h e: 0 r- oc cu a e a sot concen ra ton ase on e 10 vapor pa 1way, c tee { er 

Basis for Soil Concentration Cone Units 

0.43 
0.3 

0.13 
1.5 

0.00256 
20 

Most stringent soil concentration based on Soil Direct 
Contact & Ground Water Protection: 3.866E+02 mg/kg 

Warning: Soil Cleanup Level is higher than Soil Saturation 
Limitl 

Natural Background concent~ation for Soil: N/A mglkg 

Practical Quantitation Limit foa· Soil: N/A mglkg 

Soil Cleanup Level (not considering vapor pathway): 3.866E+02 mg/kg 

Warning! Soil Cleanup Level ab~ve may not be protective of vapor exposure 
pathway- evaluate vapor pathway further. 

~ 
Soil concentration based on Vapor Pathway 

O.OOOE+OO mglkg (informational purposes only): · 

C sst corresponds to the total soil chemical concentration 
saturated in soil. 

R is the ratio of the ground water flow velocity to the 

·1unitless 
unitless 

unitless 
kg! I 

Wlitless 
unitless 

unitless 

MTCASG L 1 0-di-butylphthalate.XLS 12/7/2006 
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Soil Saturation Limit, C sat: 

Retardation Factor, R: 

Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Page 3 

4.726E+Ol 
15.3 

mglkg 
unitless 

R is the ratio of the ground water flow velocity to the 
contaminant migration velocity in saturated zone. 

2. Summary of Calculation for each Exposure Pathway 
Su1n1nary by Exposure Pathway 

MethodE Method' 
Unrestricted Land Use Industrial Land Use 
@ HQ=l.O; RISK =l.OE-6 @ HQ=l.O; RISK =l.OE-S 

Soil Direct Ingestion & Ingestion & 
Ingestion only Dennal Ingestion only Dermal 

Contact Under the Current HQ? @ Exposure Point N/A N/A N/A N/A 
Condition RISK? @ Exposure Point N/A N/A N/A N/A 
Target Soil _@_HQ=l.O 8.000E+03 N/A 3.500E+05 N/A 
CUL? mg/kg @RISK-= l.OE-6 or I.OE-5 N/A N/A N/A N/A 

MethodB Metbod~ 
@ HQ=I.O; RISK ""l.OE-6 @ HQ=l.O: RISK =I.OE-S 

Protection of Predicted Ground Water 
N/A 

Under the Current Cone? ug/1 
Potable Condition HQ?@ Exposure Point N/A N/A 

Ground Water RISK? @ Exposure Point· N/A N/A 
Target Ground Water CUL? ug11 4.500E+03 

Target Soil CUL? mg/kg 3.866E+02 

Al.ethod B Methode 
@ HQ=l.O; RISK c:l.OE-6 @ HQ=l.O; RISK =I .OE-S 

Protection of 
Predicted Air Cone? uglm3 

N/A 
Under the Cun-ent @Exposure Point 

Air Quality Condition HQ? @ Exposure Point N/A N/A 
RISK? @ Exposure Point NIA N/A (for i11fon11atio1tal 

purpose o11/y) Target Air __@_ HQ=I.O N/A N/A 

CUL? ug/m3 
@ RISK=l.OE-6 or l.OE-5 N/A N/A 

Target Soil @HQ=l.O NIA N/A 

CUL? mg/kg @ RISK=l.OE-6 or l.OE-5 N/A N/A 

MTCASGL 1 0-di-butylphthalate.XLS 12/7/2006 



Soil Cleanup Level for Individual· Hazardous Substances (Washington State Department of Ecology) 

NOTES: "CUL" =Cleanup Level; "Cone" =concentration; "HQ" =.bazard quotient; "RISK" =carcinogenic ris){. 

CAUTION: The requirements and procedures for establishing soil cleanup levels that are protective of human health and the 
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-740, 173-340-745, 173-340-747 and 173-340-7490 
through 173-340-7494). The use. of this Workbook is not sufficient to establish soil cleanup levels under the regulation. 
Specifically, the soil cleanup levels derived using this Workbook do not account for the following: 

·Concentrations based on applicable state and federal laws (see WAC 173-340-740(3)(b)(i). and 173-340-745(5)(b)(l)); 
0 Soil residual saturation (see WAC 173-340-747(10)); 
0 Ecological impacts (see WAC 173-340-7490 through 7494); and 
·Total site risk (see WAC 173-340-740(5)(a) and 173-340-745(6)(a)). 

Other exposure pathways may also need to be evaluated on a site-specific basis to establish soil cleanup levels. 

CAUTION: The requirements and procedures for establishing air cleanup levels that are protective of human health and the 
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-750). The use of this Workbook may not be 
sufficient to establish air cleanup levels under the regulation. Specifically, the air cleanup levels derived using this Workbook do not 
account for the following: 

·Concentrations based o.n applicable state and federal laws (see WAC 173-340-750(3)(b)(i) and (4)(b)(i)); 
° Concentrations based on natural background and the practical quantitation limit (see WAC 173-340-750(5)(c)); 
· Total site risk (see WAC 173-340-750(5)(a)). 

MTCASGL 1 0-dl-butylphthalateoXLS 
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Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Page 1 

Wori(Sheet for Calculating Soil Cleanup Levels for Unrestricted & Industrial Land Use 
Date: 12/7/2006 
Site N rune: 

Evaluator: 
Former Rhone-Poulenc Site Not1hwest Corner 
Z. Satterwhite 

Refer to WAC 173-340-720, 740, 745, 747 a11d 750for cletails. 

A. INPUT PARAMETERS FOR SOIL CLEANUP LEVEL CALCULATIONS 
Note: If no data is available for any of the following inputs, then leave the input box blank 

1. General information 
Name of Chemical: 

Item 

Measured Soil Concentration, if any: 
Natural Background Concentration for Soil: 
Practical Quantitation Limit for Soil: 
To evaluate the ingestion and dermal pathways concurrently, check here and input values for AF, ABS d' GI: 

2. Toxicological Prooerties of the Chemical: Chemical-Specific 
Oral Reference Dose: 
Oral Carcinogenic Potency Factor: 
Inhalation Reference Dose: 
Inhalation Carcinogenic Potency Factor: 

3. Exposure Paa·ameters 
Inhalation Correction Factor (default= "2" for volatiles;" 1" for all others): for target ground water cleanup level 
Inhalation Absorption Fraction (default=" l "): for target air cleanup level 
Gastrointestinal Absorption Fraction (default = "1 "): for ingestion & dermal exposure pathways 
Adherence Factor (default= "0.2"): for dermal exposure pathway 
Dermal Absorption Fraction (chemical-specific or defaults): for dermal exposure pathway 
Gastrointestinal Absorption Conversion Factor (chemical-specific or defaults): for dermal exposure pathway 

4. Phvsical and Chemical Prooerties of the Chemical: Cbemical-Soecific 

Soil Organic Carbon-Water Partitioning Coefficient: for metals, enter K d value here and enter "1" forfoc value 
Henry's Law Constant: for the evaluation of ground water and vapor exposure pathway 
*If the valuefor Henry's Law Constant is l{iven in the unit qf"atm.m 3 /mol", enter value here: 
*Converted unitless form of H cc @13 u C: (Enter this converted value into "H cc input Box" above for a calculation) 

MTCASGL 1 0-fluoranthene.XLS 

Symbol 

llfDo 
CPFo 
RfDt 
CPF1 

INH 
ABS1 
ABl 
AF 

ABSd 
GI 

l(oc 

Hcc 
H 

lice 

• 

Value 

Ouoranthene 

4.00E-02 

l.OOE+OO 

1 
I 

0.2 

4.900E+04 

6.600E-04 

O.OOOE+OO 

Units 

mglkg 

mglkg 
mglkg 

mglkg-day 
kg-day/mg 
mglkg-day 
kg-day/mg 

unitless 

unitless 
wtitless 

mglcm2-day 
unitless 
unitless 

I /kg 

unitless 

atm.m3/mol 
unitless 
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Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Page2 

Solubility of the Chemical in Water: for the calculation of soil saturation limit s 2.1 OOE-01 lmg/1 
5. Target Ga·ound Water Cleanup Level 

Target Ground Water Cleanup Level applicable for a soil cleanup level calculation: 
*Results from the Ground Water Cleanup Level Worksheet are c,., 1.40E+02 ug/1 
not automatically transferred into this worksheet. 

6. Site-Specific Hydrogeological Characteristics 
Total Soil Porosity (default= "0.43"): 
Volumetric Water Content (default=· "0.30"): 
Volumetric Ail· Content (default= "0.13"): 
Dry Soil Bulk Density (default= "1.50"): 
Fraction Soil Organic Carbon (default= "0.001 "):for metals, enter "l" for foe value here 
Dilution Factor (default= "20" for unsaturated zone soil; "1" for saturated zone soil; or site-specific) 

7. Vapor Attenuation Factor due to Adyection (building structure) & Diffusion <soil layer) Mecbanisms 
*Vapor Attenuation Factor is the ratio of vapor-phase contaminant.concentration within the soil at the source to the 

air concentration at the exposure poiltt (e.g., within the building) 
Enter Vapor Attenuation Factor: for the evaluation of vapor exposure pathway 

B.· SUMMARY OF SOIL CLEANUP LEVEL CALCULATIONS 
Chemical of Conce.-n: 

1. Summary of Results 
fluoranthene 

" ell, 
e a 

Pb 
foe 
DF 

VAF 

To calculate a soil cleanup level based on Industrial Land Use (Method C) for Direct Soil Contact, check here: 0 
T al 1 t ·1 t f b d M th d C th 1 I l e: 0 - o c cu a e a sot concen ra 1011 ase 011 e 0 vapor pa way, c 1ec { 1er 

Basis for Soil Concentration Cone Units 

0.43 
0.3 

0.13 
1.5 

0.00256 
20 

Most stringent soil concentration based on Soil Direct 
Contact & Ground Water Protection: 3.518E+02 mg/kg 

Warning: Soil Cleanup Level is higher than Soil Saturation 
Limitl 

~ 

Natut·al Background concentration for Soil: NIA ·mgtkg 

Practical Quantitation Limit for Soil: N/A mg/kg 

Soil Cleanup Level (not considering vapor pathway): 3.518E+02 mg/kg 

W arningl Soil Cleanup Level above n1ay not be protective of vapor exposure 
pathway - evaluate vapor pathway fut1her. 

Soil concentration based on Vapor Pathway 
O.OOOE+OO mglkg (informational purposes only): 

C sat corresponds to the total soil chemical concentration 
saturated in soil. 

R is the ratio of the ground water flow velocity to the 

MTCASGL 1 0-fluoranthene.XLS 
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Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Page 3 

Soil Saturation Limit, C sat: 2.638E+Ol 
Retardation Factor, R: 438.6 

mgll<g 
unitless 

R is the ratio of the ground water flow velocity to the 
contaminant migration velocity in saturated zone. 

2. Summary of Calculation for each Exposure Pathway 
Summary by Exposure Pathway 

Method B Methode 
Unrestricted Land Use Industrial Land Use 
@ HQ=I.O; RISK =I.OE-6 @ HQ=l.O; RISK =I.OE-5 

Soil Direct Ingestion & Ingestion & 
lngestion only Dermal Ingestion only Dermal 

Contact Under the Current HQ? @ ExQosure Point N/A N/A N/A N/A 
Condition RISK? @ Exposure Point N/A N/A N/A N/A 
Target Soil @HQ=l.O 3.200E+03 N/A 1.400E+05 N/A 
CUL? mglkg @RISK =I.OE-6 or I.OE-5 N/A N/A N/A N/A 

MethodB Methode 
@ HQ==l.O; RISK =l.OE-6 @ HQ=I.O; R'SK =l.OE-5 

Protection of Predicted Ground Water 

Under the CuaTent Cone? ug/1 N/A 

Potable Condition HQ? @ Exposure Point N/A N/A 

Ground Water RISK?@ Exposure Point N/A NIA 
Target Ground Water CUL? ug/1 1.400E+02 

Target Soil CUL? mglkg 3.518E+02 

MethodB Methode 
@ HQ= 1.0; RISK= l.OE-6 @ HQ=l.O; RISK =l.OE-5 

Protection of 
Predicted Air Cone? uglm3 

N/A 
Under the Current · '@Exposure Point 

Air Quality Condition HQ?@ Exposure Point N/A N/A 
RISK? @ Exposure Point N/A N/A (for illfonllatioll.al 

pu1pose 011/y) Target Air @HQ=l.O N/A N/A 

CUL? uglm3 
@ RISK=I.OE-6 or l.OE-5 N/A N/A 

Target Soil @HQ=l.O N/A N/A 

CUL? mglkg @ RISK=I.OE-6 or l.OE-5 N/A N/A 

MTCASGL 1 0-fluoranthene.XLS 12/7/2006 



Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) 

NOTES: "CUL" =Cleanup Level; "Cone" =concentration; "HQ" =hazard quotient; "RISI(" =carcinogenic risl,. 

CAUTION: The requirements and procedures for e~tablishing soil cleanup levels that are protective of human health and the 
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-740, 173-340-745, 173-340-747 and 173-340-7490 
through 173-340-7494). The use of this Workbook is not sufficient to establish soil cleanup levels under the regulation. 
Specifically, the soil cleanup levels derived using this Workbook do not account for the following: 

·Concentrations based on applicable state and federal laws (see WAC 173-340-740(3)(b)(i) and 173-340-745(5)(b)(l)); 
·Soil residual saturation (see WAC 173-340-747(10)); 
·Ecological impacts (see WAC 173-340-7490 through 7494); and 
·Total site risk (see WAC 173-340-740(5)(a) and 173-340-745(6)(a)). 

Other exposure pathways may also need to be evaluated on a site-specific basis to establish soil cleanup levels. 

CAUTION: The requirements and procedures for establishing air cleanup levels that are protective of human health and the 
environment are specified In the MTCA Cleanup· Regulation (see WAC 173-340-750). The use of this Workbook may not be 
sufficient to establish air cleanup levels under the regulation. Specifically, the air cleanup levels derived using this Workbook do not 
account for the following: 

·Concentrations based on. applicable state and federal laws (see WAC 173-340-750(3)(b)(i) and (4)(b)(i)); 
·Concentrations based onr natural background and the practical quantitation limit (see WAC 173-340-750(5)(c)); 
· Total site risk (see WAC 173-340-750(5)(a)). · 
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Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Page 1 

Worl(sheet for Calculating Soil Cleanup Levels for Unrestricted & Industrial Land Use 
Date: 1217/2006 
Site Name: 
Evaluator: 

Fonner Rhone-Poulenc Site Northwest Coiner 
Z. Satterwhite 

Refer to WAC 173-340 .. 720, 740, 745, 747 aJtd 750 for details. 

A. INPUT PARAMETERS FOR SOIL CLEANUP LEVEL CALCULATIONS 
Note: If no data is available for any of the following inputs, then leave the input box blank 

1. Gene•·nl information 
Name of Chemical: 

Itean 

Measured Soil Concentration, if any: 
Natural Background Concentration for Soil: 
Practical Quantitation Limit for Soil: 
To evaluate the ingestion and dennal pathways concurrently, check here and input values for AF, ABS d, GI: 

2. Toxicological Properties of the Chemical; Chemical-Specific 
Oral Reference Dose: 
Oral Carcinogenic Potency Factor: 
Inhalation Reference Dose: 
Inhalation Carcinogenic Potency Factor: 

3. Exposure Parameters 

Inhalation Correction Factor (default= 11211 for volatiles; 11 111 for all others): for target ground water cleanup level 
Inhalation Absorption Fraction (default= "I 11

): for target air cleanup level 
Gastrointestinal Absorption Fraction (default = 11 1 11

): for ingestion & dermal exposure pathways 
Adherence Factor (default= "0.2"): for dermal exposure pathway 
Dermal Absorption Fraction (chemical-specific or defaults): for dermal exposure pathway 
Gastrointestinal Absorption Conversion Factor (chemical-specific or defaults): for dermal exposure pathway 

4. Phvsical and Chemical Prooertics of the Chemical: Cbcmical-Soccific 
Soil Organic Carbon-Water Pat1itioning Coefficient: for metals, enter/( d value here and enter" 111 for f oc value 
Henry's Law Constant: for the evaluation of ground water and va_.E_or ex_liosure pathway 
*If the value for Henry's Law Constant is l{ivelt itt the unit of"atm.m 3 /mol", enter value here: 
*Converted unit less form of H ,·c: @1 3 u C: (Enter this converted value into "H c:c input Box" above for a calculation) 

MTCASGL 1 O-lndeno(1 ,2,3-cd)pyrene.XLS 

RfDo 
CPFo 
RJDI 
CPF1 

INH 
ABS1 

ABJ 
AF 

ABSd 
GI 

/( oc 

Hcc 

H 
Hcc 

Value Units 

indeno_{l,2,3-cd)pya·ene 

7.30E+OO 

l.OOE+OO 

1 
1 

0.2 

3.500E+06 

6.600E-05 

O.OOOE+OO 

mglkg 

mglkg 

mglkg 

mglkg-day 

kg-day/mg 

mglkg-day 

kg-day/mg 

unitless 

unitless 
unitless 

mglcm2-day 

unitless 
unitless 

1/kg 

unitless 

atm.m3/mol 
unitless 
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Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Page2 

Solubility of the Chemical in Water: for the calculation of soil saturation limit S 2.200E-05 fmgtl 
5. Taa·get Ga·ound Watea· Cleanup Level 

Target Ground Water Cleanup Level applicable for a soil cleanup level calculation: 
*Results from the Ground Water Cleanup Level Worksheet are 
not automatically transferred into this worksheet. 

Cw I 1.80~2 lugn 

6. Site-Specific Hvdt·ogeological Cbaractea·istics 

Total Soil Porosity (default= "0.43"): It 
Volumetric Water Content (default= "0.30"): @ 111 

Volumetric Air Co11tent (default= "0.13"): @a 
Dry Soil Bulk Density (default= "1.50"): p b 

Fraction Soil Organic Carbon (default= "0.00 1 "): for metals, enter "1" for f oc value here f oc 
Dilution Factor (default= "20" fo1· unsaturated zone soil; "1" for saturated zone soil; or site-specific) DF 

7. Vapor Attenuation Factor due to Advection <building structure) & Diffusion (soil layer> Mechanisms 
*Vapor Attenuation Factor is the ratio of vapor-phase contaminant concentration within the soil at the source to the 

air concentration at the exposure point (e.g., within the building) 
Enter Vapor Attenuation Factor: fo1· the evaluation· of vapor exposure pathway 

B. SUMMARY OF SOIL CLEANUP LEVEL CALCULATIONS 
Chemical of Concern: 

1. Summary of Results 
indeno(1,2,3-cd)pyrene 

VAF 

To calculate a soil cleanup level based on Industrial Land Use (Method C) for Direct Soil Contact, check here: 0 
T l 1 t "l t f b d M tl d C tl 1 l 1 e: 0 - o ca cu a e a sot concen ra ton ase 011 e 10 vapor pa tway, c tee< ter 

Basis for Soil Concentration Cone Units 

0.43 
0.3 
0.13 
1.5 

0.00256 
20 

Most stringent soil concentration based on Soil Direct 
Contact & Ground Water Protection: 3.226E+OO mg/kg 

Warning: Soil Cleanup Level is higher than Soil Saturation 
Limit! 

Natural Background concentration for Soil: N/A mg/kg 

Practical Quantitation Limit for Soil: N/A mg/kg 

Soil Cleanup Level (not considering vapor pathway): 3.226E+OO mg/kg 

Wruning! Soil Cleanup Level above ntay not be protective of vapor exposw·e 
pathway- evaluate vapor pathway further. 

~ 
Soil concentration based on Vapor Pathway 

O.OOOE+OO mglkg (infotmational purposes only): · 

C sat corresponds to the total soil chemical concentration 
saturated in soil. · 

R is the ratio of the ground water flow velocity to the 

~un~tless 
umtless 

unitless 
kg/1 

unitless 
unitless 

unitless 

MTCASGL 10-indeno(1,2,3-cd)pyrene.XLS 1217/2006 
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Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) 

~ ~ ,..._, 
Page 3 

I soil Saturation Limit, C sat: 1.971 E-O 1 mg/kg R is the ratio of the ground water flow velocity to the lt:R:-e-:-ta-rd7a~ti:-o-n-=F~ac--:-t-or-,-=R:-:--=:!...---------+_.:..:.3::...1 ,:...:2~56:....:.::..:8 ~-.....:u~n!:t.it..=.:le!2.ss-l contaminant migration velocity in saturated zone. 

2. Sum1nary of Calculation for each Exposure Pathway 
Summary by Exposure Pathway 

MethodB Methode 
Unrestricted Land Use Industrial Land Use 
@ HQ=I.O; RISK =l.OE·6 @ HQ=l.O; RISK =l.OE-5 

Soil Direct Ingestion & Ingestion & 
Ingestion only Denno I Ingestion only Denno I 

Contact Under the Cull'ent HQ? (al Exposure Point N/A N/A N/A N/A 
Condition RISK? @Exposure Point N/A N/A N/A N/A 
Target Soil @HQ=I.O N/A N/A N/A N/A 
CUL? mglkg @RISK =l.OE-6 or l.OE-5 1.370E-Ol N/A 1.798E+Ol N/A 

MethodB ltlethod C 
~ 

@ HQ=l.O; RISK =l.OE-6 @ HQ=t.O; RISK =l.OE-5 

Protection of Predicted Ground Water 

Under the Cunent Cone? ug/1 N/A 

Potable Condition HQ? @ Exposure Point N/A N/A 

Ground Water RISK? @ Exposure Point N/A N/A 
Target Ground Water CUL? ug/1 I.SOOE-02 

Target Soil CUL? mglkg 3.226E+OO 

MethodE Methode 
@ HQ=l.O; RISK =I.OE·6 @ HQ=l.O; RISK =I.OE-5 

Protection of 
Predicted Air Cone? uglm3 

N/A 
Under the Current !@Exposure Point 

Air Quality Condition HQ? @ Exposure Point N/A N/A 
RISK? @ Exposure Point N/A N/A (for illjonllatioual 

JJUI1JOSe 011/y) Target Air @HQ=l.O N/A N/A 

CUL? uglm3 
@ RISK=l.OE-6 or I.OE-5 N/A N/A 

Target Soil @ HQ=I.O N/A N/A 

CUL? mglkg @ RISK=l.OE-6 or I.OE-5 N/A N/A 

MTCASGL 1 O-indeno(1,2,3-cd)pyrene.XLS 12/7/2006 



Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) 

NOTES: "CUL" =Cleanup Level; "Cone" =concentration; "HQ" =hazard quotient; "RISI(" =carcinogenic risl,. 

CAUTION: The requirements and procedures for establishing soil cleanup levels that are protective of human health and the 
environment are specified in the MTCA Cleanup Regul.ation (see WAC 173-340-740, 173-340-745, 173-340-747 and 173-340-7490 
through 173-340-7494). The use of this Workbook is not sufficient to establish soil cleanup levels under the regulation. 
Specifically, the soil cleanup levels derived using this Workbook do not account for the following: 

·Concentrations based on applicable state and federal laws (see WAC 173-340-740(3)(b)(i) and 173-340-745(5)(b)(i)); 
·Soil residual saturation (see WAC 173:..340-747(10)); 
·Ecological impacts (see WAC 173-340-7490 through 7494); and 
·Total site risk {see WAC 173-340-740(5)(a) and 173-340-745(6)(a)). 

Other exposure pathways may also need to be evaluated ori a site-specific basis to establish soil cleanup levels. 

CAUTION: The requirements and procedures for establishin·g air cleanup levels that are protective ~f human health and the 
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-750). The use of this Workbook may not be 
sufficient to establish air cleanup levels under the regulation. Specifically, the air cleanup levels derived using this Workbook do not 
account for the following: 

· Concentrations.based on applicable state and federal laws (see WAC 173-340-750(3)(b)(i) and (4)(b)(i)); 
·Concentrations based on natural background and the practical quantitatlon limit (see WAC 173-340-750(5)(c)); 
·Total site risk (see WAC :173-340-750(5)(a)). 
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Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Page 1 

Wori(Sheet for Calculating Soil Cleanup Levels for Unrestricted & Industrial Land Use 
Date: 12/7/2006 
Site Name: 

Evaluator: 
Former Rhone-Poulenc Site Northwest Corner 
Z. Satteawhite 

Refer to WAC 173-340-720, 740, 745, 747 a~td 750for details. 

A. INPUT PARAMETERS FOR SOIL CLEANUP LEVEL CALCULATIONS 
Note: If no data is available for any of the following inputs, then leave the input box blank 

1. General information 
Name of Chemical: 

Ite1n 

Measured Soil Concentration, if any: 
Natural Background Concentration for Soil: 
Practical Quantitation Limit for Soil: 
To evaluate the ingestion and dermal pathways concurrently, check here and input values for AF, ABS d, GI: 

2. Toxicological Properties of tile Chemical: Chemical-Specific 
Oral Reference Dose: 
Oral Carcinogenic Potency Factor: 
Inhalation Reference Dose: 
Inhalation Carcinogenic Potency Factor: 

3. Exposure Paa·ameters 

Inhalation ~orrection Factor (default= "211 for volatiles; "1 11 for all others): for target ground water cleanup level 
Inhalation Absorption Fraction (default = 11 I 11

): for target air cleanup level 
Gastrointestinal Absorption Fraction (default = "1 "): for ingestion & dermal exposure pathways 
Adherence Factor (default= "0.2"): for dermal exposure pathway 
Dermal Absorption Fraction (chemical-specific or defaults): for dermal exposure pathway 
Gastrointestinal Absorption.Conversion Factor (chemical-specific or defaults): for dermal exposure pathway 

4. Pltvsical·aud Chemical Prooerties of the Chemical: Chcmical-Soeclfic 
Soil Organic Carbon-Wate1· Partitioning Coefficient: for metals, enter l( d value here and enter "1 " for f oc value 
Henry's Law Constant: for the evaluation ofground wate1· and vapor exposure pathway 
*~{the value for Henry's Law Constant is KiVell ill the unit qf"atm.m 3 /mol", enter value here: 
*Converted unitless form of H c:c @13 "C: (Enter this converted value into "H ,'C input Box" above for a calculation) 

MTCASGL 1 0-pentachlorophenoi.XLS 

Symbol 

Cs 
NBs 

PQLs 

0 

R/Do 
CPF0 

RjD, 
CPF1 

INH 
ABS1 

ABl 
AF 

ABS 11 

GI 

Koc 
H cc ~~ 
H 

Hcc 

Value Units 

1 pen tachlot·opltenol 

3.00E-02 
1.20E-Ol 

l.OOE+OO 
1 
1 

0.2 

5.900E+02 
l.OOOE-06 

O.OOOE+OO 

mg/kg 

mglkg 

mgll<g 

mgll<g-day 

kg-day/mg 

mgll<g-day 

<g-day/mg I 

wlitless 

unitless 
unitless 

nglcm2-day I 

uuitless 
unitless 

Vkg 

unitless 

atm.m3/mol 
unitless 
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Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Page2 

Solubility of the Chemical in Water: for the calculation of soil saturation limit s 2.000E+03 lmg/1 
5. Target Ground Water Cleanup Level , 

Target Ground Water Cleanup Level applicable for a soil cleanup level calculation: 
*Results· from the Ground Water Cleanup Level Worksheet are c,., 7 .90E+OO ug/1 

not automatically transferred into this worksheet. 
6. Site-Specific Hydrogeological Charnct~ristics 

Total Soil Porosity (default= "0.43"): 
Volumetric Water Content (default= "0.30"): 
Volumetric Air Content (default= "0.13"): 
Dry Soil Bulk Density (default = "1.50"): 
Fraction Soil Organic Carbon (default= "0.001"): for metals, enter "1" for foe value here 
Dilution Factor (default = "20" for unsaturated zone soil; "1" for saturated zone soil; or site-specific) 

7. Vapor Attenuation Factor due to Advection <building structure> & Diffusion Csoillayerl Mechanisms 
* Vapor Attenuation Factor is the ratio of vapor-phase contaminant concentration within· the soil at the source to the 

air concentration at the exposure point (e.g., within the building) 
Enter Vapor Attenuation Fact01·: for· the evaluation of vapor exposure pathway 

B. SUMMARY OF SOIL CLEANUP LEVEL CALCULATIONS 
Chemical of-Concern: pentachlorophenol 

1. Summary of Results 

II 

e1" 
e a 
Pb 
foe 
DF 

VAF 

To calculate a soil cleanup level based on Industrial Land Use (Method C) for Direct Soil Contact, check here: 0 
T 1 l t ·1 t f b d M t1 d C tl h I h e: 0 - o ca cu a e a so1 concen ra 1011 ase on e 10 vapor pa 1way, c ec <: er 

Basis for Soil Concentration Cone Units 
Most stringent soil concentration bas.ed on Soil Direct 
Contact & Ground Water Protection: 2.702E-01 mglkg 
Natural Background concentration for Soil: N/A mg/kg 

Practical Quantitation Limit for Soil: N/A mg/kg 

Soil Cleanup Level (not considering vapor pathway): 2.702E-01 mg/kg 

Warning( Soil Cleanup Level above may not be protective of vapor exposw·e 

0.43 
0.3 

0.13 
1.5 

0.00256 
20 

pathway- evaluate vapor pathway further. 

~ 
Soil concentration based on Vapor Pathway 

O.OOOE+OO (informational purposes only): mglkg 
C sat corresponds to the total soil chemical concentration 

saturated in soil. 
.R is the ratio of the ground water flow velocity to the 

MTCASGL 1 0-pentachlorophenoi.XLS 

lunitless 
unitless 

unitless 
kg! I 

unitless 
unitless 

unitless 
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Soil Saturation Limit, C sat: 

Retardation Factor, R : 

Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) 

3.421 E+03 
6.3 

m_g[kg 
unitless 

R is the ratio of the ground water flow velocity to the 
contaminant migration velocity in saturated zone. 

2. Summary of Calculation for each Exposure Pathway 
Sum1nary by Exposure Pathway 

MethodB Methode 
Unrestricted Land Use Industrial Land Use 
@ HQ-1.0; RISK =I.OE-6 @ HQ=I.O; RISK =l.OE-5 

Soil Direct Ingestion & Ingestion & 
Ingestion only Dennal Ingestion only Dermal 

Contact Under the Current HQ? @l Exposure Point NIA N/A N/A N/A 
Condition RISK? @ Exposure Point N/A N/A N/A N/A 
Target Soil @HQ=I.O 2.400E+03 N/A 1.050E+05 NIA 
CUL? mglkg @RISK = l.OE-6 or 1 .OE-5 8.333E+OO N/A 1.094E+03 N/A 

MethodB Methode 
@ HQ=l.O; RISK =l.OE-6 @ HQ=I.O; RISK =I.OE-5 

Protection of Predicted Ground Water 
N/A Under the Current Cone? ug/1 

Potable Condition HQ? @ Exposure Point N/A N/A 
Ground Water RISK?·® Exposure Point N/A N/A 

Target Ground Water CUL? ·Ug/1 7.900E+OO 
Target Soil CUL? mglkg 2.702E-Ol 

MethodB Methode 
@ HQ=l.O; RISK =l.OE-6 @ HQ= 1.0; RISK = I.OE-5 

Protection of 
Predicted Air Cone? uglm3 

N/A 
Under the Current @Exposure Point 

Air Quality Condition HQ? @ Exposure Point N/A N/A 
RISK?@ Exposure Point N/A N/A (for infonnatiollal 

purpose o11ly) Target Air @HQ=I.O N/A N/A 
CUL? uglm3 

@ RISK=l.OE-6 or l.OE-5 N/A N/A 
Target Soil @HQ=l.O N/A NIA 
CUL? mglkg @ RISK=l.OE-6 or l.OE-5 N/A N/A 

MTCASGL 1 0-pentachlorophenoi.XLS 
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Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) 

NOTES: "CUL" =Cleanup Level; "Cone" =concentration; "HQ" =hazard quotient; "RISI(" = carcin~genic risl,. 

CAUTION: The requirements and procedures for establishing soil cleanup levels that are protective of human health and the 
environment are specified in ttie MTCA Cleanup Regulation (see WAC 173-340-740, 173-340-745, 173-340-747 and 173-340-7490 
through 173-340-7494}. The use of this Workbook is not sufficient to establish soil cleanup levels under the regulation. . 
Specifically, the soil cleanup levels derived using this Workbook do not account for the following: 

·Concentrations based on applicable state and federal laws (see WAC 173-340-740(3}(b}(i} and 173-340-745(5}(b}(i)); 
·Soil residual saturation (see WAC 173-340-747(10}}; 
·Ecological impacts (see WAC 173-340-7490 through 7494}; and 
·Total site risk (see WAC 173-340-740(5}(a) and 173-340-745(6}(a}}. 

Other exposure pathways may also need to be evaluated on a site-specific basis to establish soil cleanup levels. 

CAUTION: The requirements and procedures for establishing air cleanup levels that are protective of human health and the 
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-750}. The use of this Workbook may not be 
sufficient to establish air cleanup levels under the regulation. Specifically, the air cleanup levels derived using this Workbook do not 
account for the following: 

·Concentrations based on applicable state and federal laws (see vVAC 173-340-750(3)(b)(i) and (4}(b)(i)}; 
·Concentrations based on natural background and the practical quantitation limit (se~ WAC 173-340-750(5)(c}}; 
·Total site risk (see WAC 173-340-750(5}(a)). 

MTCASGL 1 0-pentachlorophenoi.XLS 

Page4 

12/7/2006 



~~~~~~~~~~~~~~~~~~~ 
Soil Cleanup Level for Individual Hazardous Substance~ (Washington State Department of Ecology) Page 1 

Wor((Slteet"for Calculating Soil Cleanup Levels for Unrestricted & Industrial Land Use 
Date: 12/7/2006 
SiteNrune: 
Evaluator: 

F01mer Rhone-Poulenc Site Northwest Corner 
Z. Satterwhite 

Refer to WAC 173-340-720, 740, 745, 747 a11d 750/ordetails. 

A. INPUT PARAMETERS FOR SOIL CLEANUP LEVEL CALCULATIONS 
Note: If no data is available for any of the following inputs, then leave the input box blank 

1. General information 

Name of Chemical: 

Item 

Measured Soil Concentration, if any: 
Natural Background Concentration for Soil: 
Practical Quantitation Limit for Soil: 
To evaluate the ingestion and dermal pathways concurrently, check here and input values for AF, ABS d, GJ: 

2. Toxicological Properties of tile Chemical: Chemical-Specific 
Oral Reference Dose: 
Oral Carcinogenic Potency Factor: 
Inhalation Reference. Dose: 
Inhalation Carcinogenic Potency Factor: 

3. Exposure Parameters 

Inhalation Correction Factor (default= 112" for volatiles; 11 111 for all others): for target ground water cleanup level 
Inhalation Absorption Fraction (default = "1 "): for tatget air cleanup level 
Gastrointestinal Absorption Fraction (default = "1"): for ingestion & dermal exposure pathways 
Adherence Factor (default= "0.2"): for dermal exposure pathway 
Dermal Absorption Fraction (chemical-specific or defaults): for dermal exposure pathway 
Gastrointestinal Absorption Conversion Factor (chemical-specific or defaults): for dermal exposure pathway 

4. Phvsica·l and Chemical Prooea·ties of the Chemical: Chemicai-Soccific 
Soil Organic Carbon-Water Pat1itioning Coefficient: for metals, enter K d value here and enter "1" for foe value 
Henry's Law Constant: for the evaluation of ground water and vapor exposure pathway 
*Jfthe value .for Henry's Law Constant is J{iven in the unit o.f"atm.m 3 /mol", enter value here: 
*Converted unit less form of H ,-c @13 ° C: (Enter this converted value into "H cc input Box" above for a calcu/atiou) 

MTCASGL 1 0-phenoi.XLS 

Symbol 

Cs 
NBs 

PQLs 

0 

R/Do 
CPF0 

RJD1 
CPF1 

INH 
ABS1 

ABl 
AF 

ABSd 
GI 

Koc 

Hcc ·~ 
H 

Hcc 

Value 

!phenol 

6.00E-Ol 

2.00E+OO 

1 
1 

0.2 

2.900E+01 

1.600E-05 

O.OOOE+OO 

Units . 

mglkg 
mg/kg 
mgll<g 

uglkg-day 1 

kg-day/mg 
mglkg-day 
kg-day/mg 

unitless 

unitless 
unitless 

mglcm2-day 
unitless 
unitless 

1/kg 

unitless 

atm.m3/mol 
unitless 
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Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Page2 

Solubility of the Chemical in Water: for the calculation of soil saturation lilnit S 8.300E+04 lmg/1 
5. Taa·get Ground Water Cleanup Leyel 

Target Ground Water Cleanup Level applicable for a soil cleanup level calculation: 
*Results from the Ground Water Cleanup Level Worksheet are 
not automatically transferred into this worksheet. 

C::,. I 1.70E+06 ]uWI 

6. Site-Specific Hvdrogeological Cllnrncteristics 
Total Soil Porosity (default= "0.43"): 
Vol~metric Water Content (default=~ "0.30"): 
Volumetric Air Content (default= "0.13"): 
Dry Soil Bulk Density (default=" 1.50"): 

Fraction Soil Organic Carbon (default= "0.00 1"): for metals, enter "1 11 for f oc value here 
Dilution Factor (default= "20" for unsaturated zone soil; "1 11 for saturated zone soil; or site-specific) 

7. Vnoor Attenuation Factor due to Advection (building structure) & Diffusion fsoillayerl Mechanisms 
*Vapor Attenuation Factor is the ratio of vapor-phase contaminant concentration within the soil at the source to the 

air concentration at the exposure point (e.g., within the building) 
Enter Vapor Attenuation Factor: for the evaluation of vapor exposure pathway 

B. SUMMARY OF SOIL CLEANUP LEVEL CALCULATIONS 
Chemical of Concern: phenol 

1. Summary of Results 

ll 

ew 
®a 
Pb 
foe 
DF 

VAF 

To calculate a soil cleanup level based on Industrial Land Use (Method C) for Direct Soil Contact, check here: 0 
T al 1 t '1 t f b d M tl d C .th h k 1 e: 0 ~ oc cu a e a sot concen ra ton ase on e 10 vapor pa way, c ec 1er 

Basis for Soil Concentration Cone Units 
Most stringent soil concentration based on Soil Direct 
Contact & Ground Water Protection: 9.324E+03 mg/kg 
Natural Background concentration for Soil: N/A mg/kg 

Practical Quantitation Limit for Soil: N/A mglkg 

Soil Cleanup Level (not considering vapor pathway): 9.324E+03 mg/kg 

Warning! Soil Cleanup Level above tnay not be protective of vapor exposure 

0.43 
0.3 

0.13 
1.5 

0.00256 
20 

pathway- evaluate vapor pathway further. 

I+ 
Soil concent~ation based on Vapor Pathway 

O.OOOE+OO (informational purposes only): mglkg 
C sat corresponds to the total soil-chemical conGentration 

saturated in soil. 
R is the ratio of the ground water flow ve1ocity to the 

MTCASGL 1 0-phenoi.XLS 
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I soil Saturation Limit, c sat: I 2.276E+04 mg/l<g R is the ratio of the ground water flow velocity to the 
I:IR::-e-:-ta-r-:da-t:-io-n-::F:-ac-t-or-~ ,-=R~:......ee.L.----------~1::.:.=-::..::1 :.::.3:..:...:...:.....j~-u:.:.:n:git:..:.:le~ss-l contaminant migration velocity in saturated zone. 

2. Suininary of Calculation for each Exposure Pathway 
Summary by Exposure .Pathway 

MethodE Method.C 
Unrestricted La11d Use Industrial Land Use 
@ HQai.O; RISK =l.OE-6 @ HQai.O; RISK =I.OE-5 

Soil Direct Ingestion & Ingestion & 
Ingestion only Dermal Ingestion only Dermal 

Contact Under the Current HQ? @ Exposure Point N/A N/A N/A N/A 
Condition RISK?_@ Exposure Point N/A N/A N/A N/A 
Target Soil @HQ=l.O 4.800E+04 N/A 2.IOOE+06 N/A 
CUL? mglkg @RISK =I .OE-6 or I .OE-5 N/A N/A N/A N/A 

MethodE Methode 
@ HQ=I.O; RISK =I.OE-6 @ HQ=I.O; RISK =l.OE-5 

Protectio11 of Predicted Ground Water 
N/A 

Potable 
Under the Current Cone? ug/1 

Condition HQ? @ Exposure Point N/A N/A 

Ground Water RISK? @ Exposure Point N/A N/A 

Target Ground Water CUL? ug/1 1.700E+06 

Target Soil CUL? mglkg 9.324E+03 

MethodE Methode 
@ HQ= 1.0; RISK = I.OE-6 @ HQ=I.O; RISK =I.OE-5 

Protection of 
Predicted Air Cone? uglm3 

N/A 
Under the Current !@Exposure Point 

Air Quality Condition HQ? @ Exposure Point N/A N/A 
RISK?@ Exposure Point N/A N/A (for ilifonllatioJtal 

pu1pose o11/y) Target Air @ HQ=I.O N/A N/A 

CUL? uglm3 
@ RISI<=I.OE-6 or I.OE-5 N/A N/A 

Target Soil @ HQ=l.O N/A N/A 

CUL? mglkg @ RISK=l.OE-6 or l.OE-5 N/A N/A 

MTCASGL 1 0-phenoi.XLS 12/7/2006 



Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) 

NOTES: "CUL" = Cleauup Level; "Cone" =concentration;_ "HQ" =hazard quotient; "RISK" =carcinogenic risl(. 

CAUTION: The requirements and procedures for establishing soil cleanup levels that are protective of human health anc;t the 
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-740, 173-340-745, 1.73-340-747 and 173-340-7490 
through 173-340-7494). The use of this Workbook is not sufficient to establish soil cleanup levels under the regulation. 
Specifically, the soil cleanup levels derived using this Workbook do not account for the following: 

·Concentrations based on applicable state and federal laws (see WAC 173-340-740(3)(b)(i) and 173-340-745(5)(b)(i)); 
·Soil residual saturation (~ee WAC 173-340-747(10)); 
·Ecological impacts (see WAC 173-340-7490 through 7494); and 
·Total site risk (see WAC 173-340-740(5)(a) and 173-340-745(6)(a)). 

Other exposure pathways rnay also need to be evaluated on a site-specific basis to establish soil cleanup levels. 

CAUTION: The requirements and procedures for establishing air cleanup levels that are protective of human health and the 
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-750). The use of this Workbook may not be 
sufficient to establish air cleanup levels under the· regulation. Specifically, the air cleanup levels derived using this Workbook do not 
account for the following: · 

·Concentrations based on applica~le state and federal laws (see WAC 173-340-750(3)(b)(i) and (4)(b)(i)); 
·Concentrations based on natural background and the practical quantitation limit (see WAC 173~340-750(5)(c)); 
·Total site risk (see WAC 173-340-750(5)(a)). · · 
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Worl(slteet for Calculating Soil Cleauuu Levels for Unrestl"icted & lndusta·ial Land Use 
Date: ~2/7/2006 
Site Name: 
Evaluator: 

Former Rhone-Poulenc Site Northwest Corner 
Z. Satterwhite 

Refer to WAC 173-340-720, 740, 745, 747 a~td 750for details. 

A. INPUT PARAMETERS FOR SOIL CLEANUP LEVEL CALCULATIONS 
Note: If no data is available for any of the following inputs, then leave the input box blank 

1. General information 

Name of Chemical: 

Item 

Measured Soil Concentration, if any: 
Natural Background Concentration for Soil: 
Practical Quantitation Limit for Soil: 
To evaluate the ingestion and dermal pathways concurrently, check here and input values for AF, ABS d, GI: 

2. Toxicological Proper·ties of the Chemical: Chemical-Specific 
Oral Reference Dose: 
Oral Carcinogenic Potency Factor: 
Inhalation Reference Dose: 
Inhalation Carcinogenic Potency Factor: 

3. Exposure Parameters 

Inhalation Correction Factor (default= "2" for volatiles;" l" for all others): for target ground water cleanup level 
Inhalation Absorption Fraction (default= "I"): for target air cleanup level 
Gastrointestinal Absorption Fa·action (default = "1 "): for ingestion & dermal exposure pathways 
Adherence Factor (default= "0.2"): for dermal exposure pathway 
Dermal Absorption Fraction (chemical-specific or defaults): for dermal exposure pathway 
Gastrointestinal Absorption Conversion Factor (chemical-specific or defaults): for dermal exposure pathway 

4. Phvsicnl and Chemical Prooerties of the Chemical: Chemicni-Soeciflc 
Soil Organic Carbon-Water Partitioning Coefficient: for metals, enter K d value here and enter" l" for/ oc value 
Henry's Law Constant: for the evaluation of ground water and vapor exposure pathway 
*ffthe value.for Henry's Law Constant is f{iven in the unit qf"atm.m 3 /mol", enter value here: 
*Converted unitless form of H cc @13 ° C: (Enter this converted value into "H" input Box" above for a calculation) 

MTCASGL 1 0-pyrene.XLS 
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CPFo 
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ABJ 
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f(oc 
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Hcc 

Value 

py•·ene 

3.00E-02 

l.OOE+OO 

1 
I 

0.2 

6.800E+04 
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O.OOOE+OO 

Units 

mg/kg 
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Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Page2 

Solubility of the Chemical in Water: for the calculation of soil saturation limit s 1.400E-01 lmg/1 
5. Target Ground Water Cleanup Level 

Target Ground Water Cleanup Level applicable for a soil cleanup level calculation: 
*Results from the Ground Water Cleanup Level Worksheet are 
not automatically transferred into this worksheet. 

6. Site-Specific Hydrogeological Cha•·ncteristics 
Total Soil Por·osity (default= "0.43"): 
Volumetric Water Content (default= "0.30"): 
Volumetric Air Content (default= "0.13"): 
Dry Soil Bulk Density (default = "1.50"): 

Fraction Soil Organic Carbon (default= "0.001 "):for metals, enter "1" for foe value here 
Dilution Factor (default= "20" for unsaturated zone soil; "1" for saturated zone soil; or site-specific) 

7. Vaoor Attenuation Fnctoa· due to Advection <building structure) & Diffusion <soil layer> Mechanisms 
• Vapor Attenuation Factor is the ratio of vapor-phase contaminant concentration within the soil at the source to the 

air concentration at the exposure point (e.g., within the building) 
Enter Vapor Attenuation Factor: for the evaluation of vapor exposure pathway 

B. SUMMARY OF SOIL CLEANUP LEVEL CALCULATIONS 
Chemical of Concern: 

1. Sumntary of Results 
pyrene 

c,., 

It 

e.., 
e a 
Pb 
foe 
DF 

VAF 

To calculate a soil cleanup level based on Industrial Land Use (Method C) for Direct Soil Contact, check here: 0 
T I I t 'I tt f b d M tl d C tl 1 k 1 e: 0 .--- o ca cu a e a sot concen ·a 1011 ase on e to vapor pa tway, c tee ter 

Basis for Soil Concentration Cone Units 

4.00E+03 

0.43 
0.3 

0.13 
1.5 

0.00256 
20 

Most stringent soil concentration bas.ed on Soil Direct 
Contact & Ground Water Protection: 1.394E+04 mglkg 

Warning: Soil Cleanup Level is higher than Soil Saturation 
Limit! 

~ 

Na~ural Background concentration for Soil: N/A mg/kg 

Practical Quantitation Limit for Soil: NIA mglkg 

Soil Cleanup Level (not considering vapor pathway): 1.394E+04 mglkg 

Warning! Soil Cleanup Level above 111ay not be protective of vapor exposure 
pathway - evaluate vapor pathway further. 

Soil concentration based on Vapor Pathway 
O.OOOE+OO (informational purposes only): ; mglkg 

C sat corresponds to the total soil chemical concentration 
saturated in soil. 

R is the ratio of the ground water flow velocity to the 

MTCASGL 1 0-pyrene.XLS 
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I soil Saturation Limit, C sat: 2.440E+O 1 mglkg R is the ratio of the ground water flow velocity to the lt:R:-e-ta-rd7a-f:-ao-n-=F:-ac-t-or-~ ,-=R~:--:!!!.!....-----------I-...::.:...:..6:.:0:.=8.:..:.3.;:.:_-1--u!!.:n~it:..::le:.czss-l contaminant migration velocity in saturated zone. 

2. Summary of Calculation for each Exposure Pathway 
Summary by Exposure Pathway 

MethodE Methode 
Unrestricted Land Use Industrial Land Use 
@ HQ= 1.0; RISK = l.OE-6 @ HQ=l.O; RISK ""l.OE-5 

Soil Direct Ingestion & Ingestion & 
Ingestion only Dermal Ingestion only Dermal 

Contact Under the Cui·rent HQ? @ Exposure Point N/A N/A N/A N/A 
Condition RISK? @ Exposure Point N/A N/A N/A N/A 
Target Soil @HQ=J.O 2.400E+03 N/A 1.050E+05 N/A 
CUL? mglkg @RISK = l.OE-6 or I .OE-5 N/A N/A N/A N/A 

MethodE Methode 
@ HQ=l.O; RISK =I.OE-6 @ HQ=l.O; RISK =I.OE-5 

Protection of Predicted Ground Water 

Under the Cunent Cone? ug/1 N/A 

Potable Condition HQ? @ Exposure Point N/A N/A 

Ground Water RlSK?@ Exposure Point N/A N/A 

Target Ground Water CUL? · ug/1 4.000E+03 

Target Soil CUL? mglkg 1.394E+04 

MethodE Methode 
@ HQ=l.O; RISK =l.OE-6 · @ HQ=l.O; RISK =l.OE-5 

Protection of 
Predicted Air Cone? uglm3 

N/A 
Under the Current @Exposure Point 

Air Quality Condition HQ? @ Exposure Point N/A N/A 

RISK? @ Exposure Point N/A N/A (for illfonllatiollal 
ptupose ollly) Target Air @ HQ=l.O N/A N/A 

CUL? ug/m3 
@ RISK=l.OE-6 or l.OE-5 N/A N/A 

Target Soil @HQ=l.O N/A N/A 

CUL? mglkg @ RISK=l.OE-6 or l.OE-5 N/A N/A 
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Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) 

NOTES: "CUL'' =Cleanup Level; "Cone"= concenti·ation; "HQ" = llazard quotient; "RISK"= carcinogenic risl{. 

CAUTION: The requirements and procedures for establishing soil cleanup levels that are protective of human health and the 
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-740, 173-340-745, 173-340-747 and 173-340-7490 
through 173-340-7494). The use of this Workbook is not sufficient to establish soil cleanup levels under the regulation. 
Specifically, the soil cleanup levels derived using this Workbook do not account for the following: 

·Concentrations based on applicable state and federal laws (see WAC 173-340-740(3)(b)(i) and 173-340-745(5)(b)(i)); 
·Soil residual saturation (see WAC 173-340-747(10)); 
·Ecological impacts (see WAC 173-340-7490 through 7494); and 
·Total site risk (see WAC 173-340-740(5)(a) and 173-340-745(6)(a)). 

Other exposure pathways may also need to be evaluated on a site-specific basis to establish soil cleanup levels. 

CAUTION: The requirements and procedures. for establishing air cleanup levels that are protective of human health and the 
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-750). The use of this Workbook may not be 
sufficient to establish air cleanup levels under the regulation. Specifically, the air cleanup levels derived using this Workbook do not 
account for the following: 

·Concentrations based on applicable state and federal laws (see WAC 173-340-750(3)(b)(i) and (4)(b)(i)); 
·Concentrations based on natural background and the practical quantitation limit (see WAC 173-340-750(5)(c)): 
·Total site risk (see WAC 173-340-750(5)(a)). 
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Wori(Sbeet fo1· Calculating Soil Cleanup Levels for Unrestricted & Industrial Land Use 
Date: 12/7/2006 
Site Name: 
Evaluator: 

Fonner Rhone-Poulenc Site Northwest Corner 
Z. Satterwhite 

Refer to WAC 173-340-720, 740, ·745, 747 aud 750 for details. 

A. INPUT PARAMETERS FOR SOIL CLEANUP LEVEL CALCULATIONS 
Note: If no data is available for any of the following inputs, then leave the input box blank 

1. General information 
Name of Chemical: 

I tent 

Measured Soil Concentration, if any: 
Natural Backga·ound Concentration for Soil: 
Practical Quantitation Limit for Soil: 
To evaluate the ingestion and dermal pathways concurrently, check here and input values for AF, ABS d, GI: 

2. Toxicological Properties of the Chemical: Chemical-Specific 
Oral Reference Dose: 
Oral Carcinogenic Potency Factor: 
Inhalation Reference Dose: 
Inhalation Carcinogenic Potency Factor: 

3. Exposure Parameters 

Inhalation Correction Factor (default= "2" for volatiles;" 1" for all others): for target ground water cleanup level 
Inhalation Absorption Fraction (default = "1 "): for target air cleanup level 
Gastrointestinal Absorption Fraction (default = "I"): for ingestion & dermal exposure pathways 
Adherence Factor (default= "0.2"): for dermal exposure pathway 
Dermal Absorption Fraction (chemical-specific or defaults): for dermal exposure pathway 
Gastrointestinal Absorption Conversion Factor (chemical-specific or defaults): for dermal exposure pathway 

4. Pllvsical and Cbemical Pronerties of the Chemical: Chemicai-Snecific 
Soil Organic Carbon-Water Pat1itioning Coefficient: for metals, enter J( d value here and enter 11 I 11 for foe value 
Hemy's Law Constant: foa· the evaluation of ground water and va_Qor exQ_osure _Qathway 
* 1f the value for Henry's Law Constant is KiVell in the unit qf "atm. m 3 /mol", enter value here: 
*Converted unitless form of H r:c @13 tl C: (Enter this converted value into "H cc input Box" above for a calculation) 

MTCASGL 1 0-selenium.XLS 
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Soil Cleanup Level for Individual Hazardous Substances (Washington Stat~ Department of Ecology) Page2 

Solubility of the Chemical in Water: for the calculation of soil saturati01~ limit s -----~lmg/1 
5. Target Ground Water Cleanup Level 

Target Ground Water Cleanup Level applicable for a ·soil cleanup level calculation: 
*Results from the Ground.Water Cleanup Level Worksheet are 
not automatically transferred into this worksheet. 

6. Site-Specific Hydrogeological Characteristics 

Total Soil Porosity (default= "0.43"): 
Volumetric Water Content (default =·"0.30"): 
Volumetric Air Content (default= "0.13"): 

Cw 

" @111 

e (X 

7.10E+Ol ug/1 

0.43 lunitless 
0.3 unitless 

0.13 unitless 
Dry Soil Bulk Density (default= "1.50"): 

Fraction Soil Organic Carbon (default= "0.00 1 "): for metals, enter "1 11 for f oc value here 
Dilution Factor (default= 1120" for unsaturated zone· soil; "1" for saturated zone soil; or site-specific) 

Pb rnk~ foe unitless 
DF unitless 

7. Vapot· Attenuation Factor due to Advection Cbuildilag structu•·e) & Diffusion (soil layer) Mecbgnlsnas 
*Vapor Attenuation Factor is the ratio of vapor-phase contaminant concentration withi11 the soil at the source to the 

air concentration at the exposure point (e.g., within the building) 
Enter Vapor Attenuation Factor: for the evaluation of vapor exposure pathway VAF 

B. SUMMARY OF SOIL CLEANUP LEVEL CALCULATIONS 
Chemical of Concern:. 

1. Summary of Results 
selenium 

To calculate a soil cleanup level based on Industrial Land Use (Method C) for Direct Soil Contact, check here: 0 
T al l t "l tr ti b d M th d C th 1 1 1 e: 0 - oc cu a e a sot concen a on ase on e 0 vaporpa way, c 1e~ < 1er 

l+-

Basis for Soil.Concentration Cone Units 
Most stringent soil concentration based on Soil Direct 
Contact & Ground Water Protection: 7.384E+OO mglkg 

Natural Background concentration for Soil: N/A mglkg 

Practical Quantitation Limit for Soil: N/A mglkg 

Soil Cleanup Level (not considering vapor pathway): 7.384E+OO mglkg 

·warning I Soil Cleanup Level above may not be protective of vapor exposure 
pathway- evaluate vapor pathway further. 

Soil concentration based on Vapor Pathway 
O.OOOE+OO .mglkg (informational purposes only): · 

Warning: Soil Cleanup Level is higher than Soil Saturation 
Limitl 

C sat corresponds to the total soil chemical concentration 
saturated in soil. 

R is the ratio of the ground water flow velocity to the 

MTCASGL 10-selenlum.XLS 
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2. Su1nmary of Calculation for each Exposure Pathway 
Sumntary by Exposure Pathway 

MethodE Methode 
Unrestricted Land Use Industrial Land Use 
@ 1-IQ=l.O; RISK =l.OE-6 @ HQ=l.O; RISK =l.OE-5 

Soil Direct Ingestion & Ingestion & 
Ingestion only Dermal Ingestion only Dermal 

Contact Under the Current HQ? @ Exposure Point N/A N/A N/A N/A 
Condition RISK? @ Exposure Point N/A N/A N/A N/A 
Target Soil @HQ=I.O 4.000E+02 N/A 1.750E+04 N/A 
CUL? mglkg @RISK =.l.OE-6 or l.OE-5 N/A N/A N/A N/A 

MethodE Methode 
@ HQ=l.O; RISK =l.OE-6 @ HQ=I.O; RISK =I.OE-5 

Protection of Predicted Ground Water 
N/A 

Potable 
Under the Current Cone? ug/1 

Condition HQ? @ Exposure Point N/A N/A 

Ground Water RISK? @ Exposure Point N/A N/A 
Target Ground Water CUL? ug/1 7.100E+Ol 

Target Soil CUL? mglkg 7.384E+OO 

MethodB Methode 
@ HQ=l.O; RISK =J.OE-6 @ HQ=l.O; RISK =l.OE-5 

Protection of 
Predicted Air Cone? uglm3 

N/A 
Under the Current @Exposure Point 

Air Qt1ality Condition HQ?@ Exposure Point N/A N/A 
RISK?@ Exposm·e Point N/A N/A (for iii/Orlllatiollal 

ptupose 011/y) Target Air @HQ=l.O N/A N/A 

CU L? ug/m3 
@ RISK=l.OE-6 or I.OE-5 N/A N/A 

Target Soil _@_ HQ=l.O N/A N/A 

CUL? mglkg @ RISI<=I.OE-6 or l.OE-5 N/A N/A 
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Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology} 

NOTES: "CUL" =Cleanup Level; "Cone" =concentration; "HQ" = ~azard quotient; "RISK" =carcinogenic risl(. 

CAUTION: The requirements and procedures for establishing soil cleanup levels that are protective of human health and the 
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-740, 173-340-745, 173-340-747 and 173-340-7490 
through 173-340-7494). The use, of this Workbook is not sufficient to establish soil cleanup levels under the regulation. 
Specifically, the soil cleanup levels derived using this Workbook do not account for the following: 

·Concentrations based on applicable state and federal laws (see WAC 173-340-740(3)(b)(i) and·173-340-745(5)(b)(l)); 
·Soil residual saturation (see WAC 173-340-747(10)); 
·Ecological impacts (see WAC 173-340-7490 through _7494); and 
·Total site risk (see WAC 173-340-740(5)(a) and 173-340-745(6)(a)). 

Other exposure pathways may also need to be evaluated on a site-specific basis to establish soil cleanup levels. 

CAUTION: The requirements and procedures for establishing air cleanup levels that are protective of human health and the 
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-750). The use of this Workbook may not be 
sufficient to establish air cleanup levels under the regulation. Specifically, the air cleanup levels derived using this Workbook do not 
account for the following: 

·Concentrations based on applicable state and federal laws (see WAC 173-340-750(3)(b)(i) and (4)(b)(i)); 
·Concentrations based on natural background and the practical quantitation limit (see WAC 173-340-750(5)(c)); 
·Total site risk (see WAC 173-340-750(5)(a)). 
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Worl(Sheet for Calculating Soii'Cieanuo Levels for Unrestricted & Industrial Land Use 
Date: 12/7/2006 · .. 
Site Name: 

Evaluator: 
Former Rhone-Poulenc Site Northwest Corner 
Z. Satterwhite 

Refer to WAC 173-340-720, 740, 745, 747 a1td 750for details. 

A. INPUT PARAMETERS FOR SOIL CLEANUP LEVEL CALCULATIONS 
Note: If no data is available for any of the following inputs, then leave the input box blank 

1. General information 

Name of Chemical: 

I tent 

Measured Soil Concentration, if any: 
Natural Background Concentration for Soil: 
Practical Quantitation Limit for Soil: 
To evaluate the ingestion and dermal pathways concurrently, check here and input values for AF, ABS d' GI: 

2. Toxicological Properties of Ute Chemical: Chemical-Specific 
Oral Reference Dose: 
Oral Carcinogenic Potency Factor: 
Inhalation Reference Dose: 
Inhalation Carcinogenic Potency Factor: 

3. Exposure Parameters 

Inhalation Correction Factor (default= "2" for volatiles; "1" for all others): for target ground water cleanup level 
Inhalation Absorption Fraction (default = "1 "): for target air cleanup level 
Gastrointestinal Absorption Fraction (default= "1 "):for ingestion & dermal exposure pathways 
Adherence Factor (default= "0.2"): for dermal exposure pathway 
Dermal Absorption Fraction (chemical-specific or defaults): for dermal exposure pathway 
Gastrointestinal Absorption Conversion Factor (chemjcal-specific or defaults): for dermal exposure pathway 

. 4. Physical and Chemical Prooerties of the Chemical: Cltemical-8oecific 

Soil Organic Carbon-Water Partitioning Coefficient: for metals, enter K d value here and enter "1" for foe value 
Henry's Law Constant: fo1· the evaluation of g1·ound water and va_Qoa· exposure pathway 
*Jfthe value for Henry's Law Constant is given in the unit qf"atm.m 3 /mol", enter value here: 
*Converted unitless form of/{ cc @13 ° C: (Enter this converted value into "H cc input Box" above for a calculation) 
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Value 

silver 

S.OOE-03 

l.OOE+OO 
1 
1 

0.2 

8.300E+OO 
O.OOOE+OO 

O.OOOE+OO 

Units 

mglkg 

mglkg 

mglkg 

mglkg-day 

kg-day/mg 

mglkg-day 

kg-day/mg 

unitless 

unitless 
unitless 

mglcm2-day 

unitless 
unitless 

1/kg 

unitless 

atm.m3 /mol 
unitless 
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Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Page2 

Solubility of the Chemical in Water: for the calculation of soil saturation limit s _____ _.lmgll 
5. Target Ground Water Cleanup Level · 

Target Ground Water Cleanup Level applicable for a soil cleanup level calculation: 
*Results from the Ground Water Cleanup Level Worksheet are 1.90E+OO ugli 
not automatically transferred into this worksheet. 

6. Site-Specific Hyd1·ogcological Cllaractc•·istics 
Total Soil Porosity (default= "0.43"): 
Volumetric Water Content (default= "0.30"): 
Volumetric Air Content (default= "0.13 "): 

" e, .. 
E>a. 

0.43 lwt~tless 
0.3 umtless 

0.13 unitless 
Dry Soil Bulk Density (default= "1.50"): 

Fraction Soil Organic Carbon (default= "0.001"): for metals, enter "1" for foe value here 
Dilution Factor (default= "20" for unsaturated zone soil; "1" for saturated zone soil; or site-specific) 

Pb rn~~ foe unitless 

DF unitless 
7. Vapor Attenuation Factor due to Advection (building structul'el & Diffusion (soil layer> Mccha11isms 

*Vapor Attenuation Factor is the ratio of vapor-phase contaminant concentration within the soil at the source to the 
air concentration at the exposure point (e.g., within the building) 
Enter Vapor Attenuation Factor: for the evaluation of vapor exposure pathway VAF 

B. SUMMARY OF SOIL CLEANUP LEVEL CALCULATIONS 
Chemical of Concern: 

1. Summary of Results 
silver 

To calculate a soil cleanup level based on Industrial Land Use (Method C) for Direct Soil Contact, check here: 0 
T 1 1 t "1 t f b d M th d C tl h I 1 e: 0 - o ca cu a e a sot concen ra Ion ase on e 0 vapor pa 1way, c ec <: 1er 

Basis for Soil Concentration 
Most stringent soil concentration bas.ed on Soil Direct 

· Contact & Groua)d Water Protection: 

Natural Background concentration for Soil: 

Practical Quantitation Limit for Soil: 

Soil Cleanup Level (not considering vapor pathway): 

Cone 

3.230E-Ol 

N/A 

N/A 

3.230E-Ol 

Units 

mglkg 

mglkg 

mglkg 

mglkg 

Warning: Soil Cleanup Level is higher than Soil Saturation 
Limit I 

Warningl Soil Cleanup Level above n1ay not be protective of vapor exposure 
pathway - evaluate vapor pathway further. 

~ 
Soil concentration based on Vapor Pathway 

O.OOOE+OO (informational purposes only): mg/kg 
C sat corresponds to the total soil chemical concentration 

saturated in soil. 
R is the ratio of the ground water flow velocity to the 
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Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Page 3 

2. Summary of Calculation for each Exposure Pathway 
Summary by Exposure Pathway 

MethodE Methode 
Unrestricted Land Use Industrial Land Use 
@ HQ=I.O; RISK =l.OE-6 @ HQ=l.O; RISK =l.OE-5 

Soil Direct Ingestion & Ingestion & 
Ingestion only Dermal Ingestion only Dermal 

Contact Under the Current HQ? @} Exposure Point N/A N/A N/A N/A 
Condition RISK? @Exposure Point N/A N/A N/A N/A 
Target Soil @HQ=I.O 4.000E+02 N/A 1.750E+04 N/A 
CUL? mgll<g @RISK = I.OE-6 or l.OE-5 N/A N/A N/A N/A 

MethodE Methode 
@ HQ=l.O; RISK =l.OE-6 @ HQ=l.O; RISK =l.OE-5 

Protection of Predicted Ground Water 
Cone? ugll N/A 

Potable 
Under the Current 
Condition HQ? @ Exposure Point· N/A N/A 

Ground Water IUSK? @Exposure Point N/A N/A 
Target Ground Water CUL? ug/1 1.900E+OO 
Target Soil CUL? mg/kg 3.230E-Ol 

MethodB Methode 
@ HQ=I.O; RISK =I.OE-6 @ HQ ... l.O; RIS!< ==I.OE-5 

Protection of 
Predicted Air Cone? uglm3 

N/A 
Under the Cull'ent !@Exposure Point 

Air Quality Condition HQ? @ Exposure Point N/A N/A 

(for itifon11atio11al RISK? @ Exposure Point N/A N/A 

pu1pose only) Target Air @HQ=l.O N/A N/A 
CUL? uglm3 

@ RISK= l.OE-6 or I.OE-5 N/A N/A 

Target Soil @ HQ=l.O N/A N/A 
CUL? mg/kg @ RISK=I .OE-6 or l.OE-5 N/A N/A 
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Soil Cleanup Level for Individual Hazardous Substances (Washington State Depa~ment of Ecology) 

NOTES: "CUL" =Cleanup Level; "Cone" =concentration; "HQ" =hazard quotient; "RISK" =carcinogenic risk. 

CAUTION: The requirements and procedures for establishing soil cleanup levels that are protective of human health and the 
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-740; 173-340-745, 173-340-747 and 173-340-7490 
through 173-340-7494). The use of this Workbook is not sufficient to establish soil cleanup levels under the regulation. 
Specifically, the soil cleanup levels derived using this Workbook do not account for the following: 

·Concentrations based on applicable state and federal laws (see WAC 173-340-740(3)(b)(i) and 173-340-745(5)(b)(l)); 
·Soil residual saturation (~ee WAC 173-340-747(10)); 
·Ecological impacts (see WAC 173-340-7490 through 7494); and 
·Total site risk (see WAC 173-340-740(5)(a) and 173-340-745(6)(a)). 

Other exposure pathways may also need to be evaluated on a site-specific basis to establish soil cleanup levels. 

CAUTION: The requirements and procedures for .establishing air cleanup levels that are protective of human health and the 
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-750). The use of thi~ Workbook may not be 
sufficient to establish air cleanup levels under the regulation. Specifically, the air cleanup levels derived using this Workbook do not 
account for the following: · 

·Concentrations based on applicable state and federal laws (see WAC 173-340-750(3)(b)(i) and (4)(b)(i)); 
·Concentrations based on natural background and the practical quantitati~n limit (see WAC 173-340-750(5)(c)); 
· Total site risk (see WAC 173-340-750(5)(a)). 
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,_,'I~~ ''I~....--,~.,~~~ Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) 

Wori(Sbeet for Calculating Soil Cleanup Levels for Unrestricted & Industrial Land Use 
Date: 12/7/2006 
Site Name: 
Evaluator: 

Fonner Rhone-Poulenc Site Northwest Corner 
Z. Satterwhite 

Refer to WAC 173-340-720, 740, 745, 747 a1td 750 for details. 

A. INPUT PARAMETERS FOR SOIL CLEANUP LEVEL CALCULATIONS 
Note: If no data is available for any of the following inputs, then leave the input box blank 

1. General infoa·mation 
Name of Chemical: 

Item 

Measured Soil Concentration, if any: 
Natural Background Concentration for Soil.: 
Practical Quantitation Limit for Soil: 
To evaluate the ingestion and dermal pathways concurrently, check here and input values for AF, ABS d, GI: 

2. Toxicological Properties of the Chemical: Chemical-Specific 
Oral Reference Dose: 
Oral Carcinogenic Potency Factor: 
Inhalation Reference Dose: 
Inhalation Carcinogenic Potency Factor: 

3. Exposure Parameters 

Inhalation Correction Factor (default= "2" tbr volatiles; "1" for all others): for target ground water cleanup level 
Inhalation Absorption Fraction (default = "l "): for target air cleanup level 
Gastrointestinal Absorption Fraction (default= "1"): for ingestion & dermal exposure pathways 
Adherence Factor (default= "0.2"): for dermal exposure pathway 
Dermal Absorption Fraction (chemical-specific or defaults): for dermal exposure pathway 
Gastrointestinal Absorption Conversion Factor (chemical-specific or defaults): for dermal exposure pathway 

4. Phvsical and Chemical Prooerties of the Chemical· Chemical-Soccific . 
Soil Organic Carbon-Water Partitioning Coefficieut: for metals, enter J( d value here and enter" 1" for foe value 
Henry's Law Constant: for the evaluation of ground water and vapor exposure pathway 
*Jfthe value.for Hem~)l's Law Constant is given in the unit o.f"atm . .111

3 /mol", enter value here: 
*Converted unit less form of H c,· @13 ° C: (Enter this converted value into "H cc input Box" above for a calculation) 
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Value Units 

2,4,5-trichloropltenol 

l.OOE-01 

2.00E+OO 
I 
I 

0.2 

1.600E+03 
l.SOOE-04 

O.OOOE+OO 

mglkg 

mg/kg 

mglkg 

mglkg-day 
kg-day/mg 
mglkg-day 
kg-day/mg 

unitless 

unitless 
unitless 

mglcnl-day 
unitless 
unitless 

Vkg 

unitless 

atm.m3/mol 
unitless 
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Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Page2 

Solubility of the Chemical in Water: for the calculation of soil saturation limit S 1.200E+03 lmg/1 
S. Tatget Ground Watea· Cleanup Level 

Target Ground Water Cleanup Level applicable for a soil cleanup level calculation: 
*Results from the Ground Water Cleanup Level Worksheet are 
not automatically transferred into this worksheet. · 

C::w I 3.60E+03 luWI 

6. Site-Specific Hydrogeological Characteristics 

Tota! Soil Porosity (default= "0.43"): 
Volumetric Water Content (default= 110.30"): 
Volumetric Air Content (default= "0.13 "): 
Dry Soil Bulk Density (default=" 1.50"): 

Fraction Soil Organic Carbon (default= "0.00 1 11
): for metals, enter 11 111 for foe value here 

Dilution Factor (default = "20 11 for unsaturated zone soil; "1" for saturated zone soil; or site-spe~ific) 
7. Vapor Attenuation Factor due to Advection (building structure) & Diffusion Csoillayerl Mecllanisms 

*Vapor Attenuation Factor is the ratio of vapor-phase contaminant concentration within the soil at the source to the 
air concentration at the exposure point (e.g., within the building) 
Enter Vapor Attenuation Factor: for the evaluation of vapor exposure pathway 

B. SUMMARY OF SOIL CLEANUP LEVEL CALCULATIONS 
Chemical of Concern: 

1. Summary of Results 
2,4,5-trichlorophenol 

It 

e,, 
®a 
Pb 
foe 
DF 

VAF 

To calculate a soil cleanup level based on Industrial Land Use (Method C) for Direct Soil Contact, check here: 0 
T 1 1 t ·1 tr ti b d M tl d C th h 1 h e: 0 r- o ca cu a e a sot concen a on ase on e 10 vaporpa way, c ec( er 

Basis for Soil Concentration Cone Units 
Most stringent soil concentration based on Soil Direct 
Contact & Ground Water Protection: 3.093E+02 mg/kg 
Natural Background concentration for Soil: N/A mglkg 

Practical Quantitation Limit for Soil: N/A mglkg 

Soil Cleanup Level (not considering vapor pathway): 3.093E+02 mg/kg 

Warning! Soil Cleanup Level above may not be protective of vapor exposure 

0.43 
0.3 

0.13 
1.5 

0.00256 
20 

pathway- evaluate vapor pathway further. 

~ 
Soil concentration based on Vapor Pathway 

O.OOOE+OO (informational purposes only): · mg/kg 
C sat corresponds to the total soil chemical concentration 

saturated in soil. 
R is the ratio of the ground water flow velocity to the 

MTCASGL 1 0-2,4,5-trichlorophenoi.XLS 

__ _j) _______] ___j ___] ______j __Jl _____] ___JJ 

~un~tless 
umtless 

wtitless 
kg! I 

unitless 
unitless 

unitless 

12/7/2006 



~ .~ ~ ~. 1--~~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

Soil Saturation Limit, C sat: 

Retardation Factor, ll : 

So1l Cleanup Level for IndiVIdual Hazardous Substances (Washington State Department of Ecology) 

5.155E+03 
15.3 

mg/l<g 
unitless 

R is the ratio of the ground water flow velocity to the 
contaminant migration velocity In saturated zone. 

2. Sum1nary of Calculation for each Exposure Pathway 
Sumntary by Exposure Pathway 

MethodE Methode 
Unrestricted Land Use Industrial Land Use 
@ HQ=l.O; RISK=I.OE-6 @ HQ=I.O; RISK =I.OE-5 

Soil Direct Ingestion & Ingestion & 
Ingestion only Dermal Ingestion only Dennal 

Contact Under the Current HQ7 @l Exposure Point N/A N/A N/A N/A 
Condition RISK? @ Exposure Point N/A N/A N/A N/A 
Target Soil @lHQ=l.O 8.000E+03 N/A 3.500E+05 N/A 
CUL7 mglkg @RISK =I.OE-6.or l.OE-5 N/A N/A N/A N/A 

MethodB J.{ethodC 
@ HQ=-1.0; RISK = l.OE-6 @ HQ=J.o; RISK =J .OE-5 

Protection of Predicted Ground Water 
Under the Current Cone? ug/1 N/A 

Potable Condition HQ7 @ Exposure Point N/A N/A 
Ground Water RISK? @ Exposure Point N/A N/A 

Target Ground Water CUL 7 . ug/1 3.600E+03 
Target Soil CUL7 mglkg 3.093E+02 

MethodE Methode 
@ HQ ... l.O; RISK =l.OE-6 @ HQ=I.O; RISK =l.OE-5 

Protection of 
Predicted Air Cone? uglm3 

N/A Under the Cun·ent I @Exposure Point 

~ir Quality Condition HQ? @ Exposure Point N/A N/A 
RISK?@ Exposure Point N/A N/A (for illfonllatiollal 

p111pose ouly) Target Air @HQ=l.O N/A N/A 
CUL7 uglm3 

@ RISK=l.OE-6 or l.OE-5 N/A N/A 
Target Soil @HQ=l.O N/A N/A 
CUL? mglkg @ RISK=I.OE-6 or l.OE-5 N/A N/A 
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Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology} 

NOTES: "CUL" =Cleanup Level; "Cone" =concentration; "HQ" = bazard quotient; "RISI{" =carcinogenic rislt. 

CAUTION: The requirements and procedures for establishing soil cleanup levels that are protective of human health and the 
environment are specified in the MTPA Cleanup Regulation (see WAC 173-340-740, 173-340-745, 173-340-747 and 173~340-7490 
through 173-340-7494). The use of this Workbook is not sufficient to establish soil cleanup levels under the regulation. 
Specifically, the soil cleanup levels derived using this Workbook do not. account for the following: 

·Concentrations based on applicable state and federal laws (see WAC 173-340-740(3)(b)(l) and 173-340-745(5){b)(l)); 
~Soil residual saturation (~ee WAC 173-340-747{10)); 
.. Ecological impacts {see WAC 173-340-7490 through 7494); and 
·Total site risk (see WAC 173-340-740(5){a) and 173-340-745(6)(a)). 

Other exposure pathways may also need to be evaluated on a site-specific basis to establish soil cleanup levels. 

CAUTION: The requirements and procedures for establishing air cleanup levels that are protective of _human health and the 
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-750). The use of this Workbook may not be 
sufficient to establish air cleanup levels under the regulation. Specifically, the air cleanup levels derived using this Workbook do not 
account for the following: 

· Concentrations based on applicable state and federal laws (see WAC 173-340-750(3)(b)(i) and (4)(b)(i)): 
·Concentrations based on natural background and the practical quantitation limit (see WAC 173-340-750(5)(c)); 
·Total site risk (see WAC.173-340-750(5)(a)). 
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